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AuT. I. — On Isothermal Lines, mtd the Distribution o^ Hea 
over the Globe. By Baron Allxander de Hum 

I HE distribution of heat over the Globe belongs to thi 
kind of phenomena, of which the general circumstances h 
been long known, but which were incapable of being rigorously 
determined or submitted to exact calculation, till experience 
>nd observation furnished data from which the theory might 
obtain the carrections and the different elements which it re- 
quires. The object of this memoir is to facilitate the collection 
lOf these data, to present results dran^i from a great number of 
Qnpubhshed observations, and to group tliem according to a 
method which has not yet been tried, though its utility has 
been recognised for more than a century in the exposition of the 

nomena of the variation and dip of the magnetic needle. 

the discussion of individual observations will be published 
Ui a separate work, I shall at present limit myself to a simple 
^etch of the distribution of heat over the globe, according to 
die most recent and accurate data. Although we may not be 
able to refer the complex phenomena lo a general theory, it 

* Aa this intmesUng and valuable Memoir, the original of nbich was published 
Ihe Maaoirtt D'AreaaL, torn. iiL p. 46^, hiia oever appeared in our language, 
id aa iE iDual be constanll}' referred to in all subsequent speculations on Meteoto- 
gy, and should be fbmiliar lo every person who pursues this important stud;, «vc 
Ts resolved to present a translation of it to our readers. A small part of Ihe 
fraoa appeared in an English jouinai ; but almost all the reductions horn the 
Ccntigmde to Fahrenheit's acsle were so ertoncoua, that Ihe numbers cannot be 
[unid. We have added virtuua notes, which will be distingiiished irooi those of 
)e Author hy affixing Ed. to the former, and H to Ihe latter. — Eih 
■CI., III. X0,5. .Tt'tV 1P20. A 
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Trill be of considerable importance to fix the numerical relation 
ty which a great number of scattered observations are connect- 
ed, and to reduce to empirical laws the cfPecLs of local and dis- 
turbing causes. The study of these laws will point out to tra- 
vellers the problems to which they shoold direct tlieir principal 
attention, and we may enteilain the ho]>e, iliat the theory of the 
distribotion of heat will gain in extent and precision, id prftpor- 
bon as observations shall be more multiplied, and directed to 
> ihose points which it is of most importance to illustrate. 

As the phenomena of geography and of vegetables, and in 
general the distribution of organised beings, depend on the 
knowledge of the three co-ordinates of L>atitude, Lon^tude, and 
Altitude, I have been occupied for many years in the exact 
Taluation of atmospherical temperatures; hut I could not re- 
duce my own observations without a constant reference to the 
Works of Cotte and Kirwan, the only ones wliich contain a great 
tnnss of meteorological observations obtained by Instruments 
and methods of very unequal precision. Having inhabited for 
a long thne the most elevated plains of the New Continent, I 
availed myself of the advantages which they present for exa- 
mining the temperature of the superincumbent strata of mr, 
not from insulated data, the results of a few excursions to 

I the crater of a volcano, but from the collection of a great 
number of observations made day after day and month aftw 
month in inliabited districts. In Europe, and in all the Old 
World, the highest points of which the mean temperatures 
have been determined, are the Convent of Peissenberg in Bavaria, 
and the Hospice of St Gothard *. The first of these is placed 
at 3264, and the second at 6808 feet altove the level of the sea. 
In America a great number oi' good observations have been 
made at Santa Fe de Eegota and at Quito, at altitudes of 
8,797 and 9,544 feet. The town of Huancavelica, containing 
10,000 inhabitants, and possessing all tlie resources of modern 
avilisation, is ^tuated in the Cordilleras of the southern hemi- 

" The xtitaa tomperHtiue of the nir at the Convent of the Great SI Bernard, tli« 
tcight of which ia 7,9' ■' ■determined. There are several villBgeB in 
Xurope placed at more altitude; for eiamplei St Jacques d* 
'"J^ya» Bt 5,479. ind Ti lEfoncj, at 5,315 &et H. 
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H jphere at 12,310 li;et of absolute ale^atioii ; ai^d the mine of 
I Santa Barbara, encircled willi line edifices, and placed a league 
m, Co the south uf Huancavelica, is a. place 6t for making regular 
ft obwrvatimis, at the height of 14,509 feet, which is double that 
B^if the Hufipce of Si Gothord. 

B These examples are sufficient to prove liow much our know- 
H-lnlge of the higher rc^ons of the atmosphere, and of tJic pliy- 
Hijical condition of the world in general, will increase, when the 
Kcultivation of tlie sci«nces, so long coniincd to the temperate 
BaoDe, shall extend beyond the tropics into those vast regions, 
^briiere tbe Spanish Americans have already devoted theniwlves 
Bffith such Eeal to the study of physics and astionomy. In or- 
^Her to compare with the mean heat of temperate climates, the 
Bmults which M. B^mplaiid and I obtained in tlie e^^uinoclial 
BRgtons from tbe plains lu the height of \*d,9Q^ ti^el, it ivas ne- 
Bsnsar}' to collect a great number of good observations made'bc- 
HlfDiid tbe parallels of 30° and 3.5°. I soon jiercclved Iww vague 
^fuch e comparison was, if I selected places under the ineriduui 
Knf the Cordilleras, or with a more eastern longitude, and 1 there- 
ftjiire und^took to examine the residts contained in the most 
BueceiU works. 1 endeavoured to find, at every 10" of latitude, 
Bfcat under different meridians, a small number of places whose 
BjUean temperature had been precisi;:ly ascertained, and through 
B|lneee,'a8 so many tixed plants, passed my isothermal lines or lines 
^f^ e^ual /uiat. I had recourse, inK> far as tlie materials have been 
Hnade public, to those observations the residts of which have been 
P^publishcd, and I found, in the course of this easy, but long 
lldHxl monotonous labour, that there are many mean temperatures 
B fKHnted out in meteorological tables, which, like aaironomical 
fttfosttions, have been adopted without examination. Sometimes 
wAe results weic iu direct contradiction to the most recent obser- 
BjgTaUonB, and .'wmetimes it was impostiiblc to discover from 
Bvrhence t]iey were taken. 

Btf Many good observations were reiecteil, solely becstisc the 
If^wolute height of the place where they were made vas ua- 
Wmown. This is the case with Asia Minor, Armenia and Per- 
^pa, end of almost all Ana ; and while the equinoctial part alone 
BIf the New World presents already more thmi iiOO points, the 
Bp«aler number of which are simple villaj^s and hamlets, d»- 
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termined by barometrical levelling, we ai'e slill ignoraut of the 
Iieiffht of Erzeroutn, Bagdad, Aleppo, Teheran, Ispahan, 
Delhi and Lassa, above the level of the neighbouring seas. 
Notwithstanding the intimate relation in which we have lately 
stood with Persia and Candahar, this branch of knowledge has 
not made any progress in the last firty years. 

We are not authorised, however, on account of the decrease 
of temperature in the upper re^ons of the atmosphere, to con- 
found the mean temperatures of places which are not placed on 
the same level. In the Old World, good observations, wliich can 
alone be used for establishing empirical laws, are confined to an 
extent between the parallels of 30 and 70 degrees of latitude, 
and the meridians of 30° east lon^tude, and S0° of west lun^- 
"tude. The extreme points of this region are the island of Ma. 
deira, Cairo, and the North Cape. It is a zone which is only a 
thousand nautical leagues, (l|7thof the circumference of the 
globe,) from east to west, and which, containing the Basin of the 
Mediterranean, is the centre of the primitive civilisation of 
Europe. The extraordinary shape of this part of the world, 
the interior seas and other circumstances, so necessary for de- 
veloping the germ of cultivation among nations, have given to 
Europe a particular climate, very different from that of other 
regions placed under the same latitude. But as the physical 
sciences almost always bear the impress of the places where they 
tegan to be cultivated, we are accustomed to consider the distri- 
liutlon of heat observed in such a region, as the type of the laws 
which govern the whole globe. It is thus that, in geology, we 
have for a long time attempted to refer all volcanic phenomena 
to those of the volcanoes in Italy. In place of estimating me- 
thodically the distribution of heat, such as it exists on the sur- 
_ face of continents and seas, it has been usual to consider as 
real exceptions every tiling which differs from the adopted type, 
, or, by pursuing a method slill more dangerous in investigating 
the laws of nature, to take the mean temperatures for every five 
■degrees of latitude, confounding together places under different 
meridians. As tV s-thod apjjears to exclude tJie Influ- 

'enco of extraneoi ! first iIihcush it briefly before I 

'jproceed to point essentially liiffcrent, which I 

"have followed in i 
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The temperature of tlip atmosphort'. mid the magnetism of 
the globe, cannot, like those phenomena which depend on one 
■cause, or on a single centre of action, be disengaged from the 
influence of disturbing circumstanceE, by taking the averages of 
fOany observations in which these extraneous effects are mutually 
Jestroyed. The distribution of heat, as well aa the dip and va- 
Sation of the needle, and the intensity of the terrestrial raag- 
Mtism, depend, by their nature, on local causes, on the consti- 
ition of the soil, and on the pflrtlcular disposition of the radiat- 
g surface of the globe. We must, however, guard against 
mfounding under the name of extraneous and disturbing causes, 
iDEe on which the most important phenomena, such as the dis- 
ibution and the more or less rapid developemcnl of organic 
e, essentially depend. Of what use would it be to have a table 
'magnetic dips, which, in place of being measured m parallels 
I the magnetic equator, should be the mean of observations 
i on the same degrees of terrestrial latitude, but under dif- 
it meridians ? Our object is to ascertain the quantity of 
at which every point of the globe annually receives, and, what 
of most importance to agriculture, and the good of its inha- 
litants, the distribution of this quantity of heat over the diffe- 
rent parts of the year, and not that which is due to the solar 
itetion alone, to its attitude alxive the horizon, or to the dura- 
tion of its influence, as measured by the semidiurnal arcs. 

Mtweover, we shall prove, that tlie method of means is unlit 
for ascertaining what Ijelongs exclusively to the sun, (inasmuch 
as its raya illuminate only one point of the globe,) and what is 
due both to the sun and to the influence of foreign causes. 
Among these causes may be enumerated the mixture of the tem- 
peratures of different latitudes produced by winds; — the vicini- 
ty rf seas, which are immense reservoirs of an almost invariable 
tanperature ; — the shape, the chemical nature, the colour, the 
radiating power and evaporation of the soil ;— the direction of 
the chiuns of" moimtains, which act cither in favouring the play 
of descending currents, or in affording shelter against particular 
winds ; — the form of lands, their mass and their prolonga- 
^on towards the poles ; — the quantity of snow which covers them 
in winter, their temperature and their reflection in summer;— 
ind, finally, the fields of ice, which form, as it were, circumpolar 
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jl nmtini-nU, rart^Av in tlinr exttfit, sad irhoae detacbed pttrts 
f draggfd away bv currents modily in a souible manna- the di- 
Diatc of the temperate totrn. 

In dinthigtii^ng, aa Ita* lung been done, betweeQ tfae ntar 
and the rtal et'inuUe, we muKt nut forget, that the local and mul- 
fipliH cat»>e« wlikli modiiy l]ie action of the stui upon a eu^^ 
point of the glulw. are themselveB bat «econdar)- causes, the ef- 
fc-ctD of thu motion which the Min produces in the atmo^phn^, 
unit which an: pro[xi^ted to great distances. It' we consider 
Mpuratdy (and It will be UAefu] to do this in a discussion pure- 
ly' theoretical) the heat produced by the sun, the ean)i being 
tup)X)»cd nt rcKt and without an atmosphere, and the heat due 
' to other cauMSB rcgnnled as disturbing one«, we shail find that 
I Ihij latter part of the total effect is not entirely foreign to the 
' «iiu. The influence of small causes will scarcely disappear by 

I taking the mean result of a great number of obsenations ; for 
ithis influence is ntA Kmiled to a single region. By the mobility 
of tlic aerial cx:eaii, it is propagated from one continent to ano- 
! tiler. Every where m the regione near the polar circles, the ri- 
1 fours of the ivhiters are diminished by the admixture of the co- 
lumns of warni air, which, rising above the torrid zone, are 
carried towards the poles : Every where in the temperate zone, 
the frequent «e«t winds modify the climate, by transporting 
ithe tcmiwrature of one latitude to another*. When we re- 
flect, liesides, on the extent of seoJi, on the form and prolonga- 
tion of contineiUs, either m die two hemiaphercB, or to the east 
and west of the lueridLinK ofCantMi and of California, we shall 
perceive, that even if the numlier of observations on the mean 
i tcmpvmture were infinite, the eompen«*ation would not take place. 
L II is, then, from the theory Jone that we must expect to deter- 
mine the distribution of heat over the globe, in so far as it depends- 
on thr initiifdiale and instantaneous action of the sun. It does 
Itut indicate the dej^rees of temperatui'e expressed by the dilata- 
tina rtf iIjc mcrciirv in a thermometer, but the ratios between the 
mran annual heat at tlio eipiator, at the jiarallel of 45°, and un- 
der the (lolar eii >* detemiiues the ratios between the 
MtlMitial and cf]v different zones. By comparing 

* fhQnnind, 'r Btnmti. p. lOS uti 113. 
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the results of calculation, not with tlie mean temperature drawn 
from observations made under different longitudes, but with 
[hat of a single point oi the earth's surface, we ^lall set out with 
that which \b due to tlie immediate action uf tlie sun, und to the 
' whole of the other influences, whether they are solar or local, or 
pr(^)agatcd to eteat distances. TJiis comparison of llicury with 
espeii«ice will present a great number of interesting relatioos. 

la the year 1693, previouff to the use of comparable thcnuo- 
«0eterE, and to precise ideas of the mean temperature uf a pla£c, 
lifUdley l«ad the Drat foundations of a theory oi' the heating a£- 
n oS the sun under liferent latitudes ', He proved that tliese 
Rctions might compensate for the eff'ect of the obliquity of the 
uuys. The ratios ivhich he points out, do not express the mean 
Jieat of the seasons, but the heat of a summer day at the eqUB- 
(nr and under the polar circle, wlucli he finds to be as 1.834 to 
(1310+. According to GeniinusJ, Polybius among the Greeks 
I percrived the cause wliy there should be less heat at the 
.itqudtor than under tlie tropic. The idea also of a temperate 
•soue, habitable and highly elevated in tiie midst of the torrid 
..^ne, was admitted by E^tostheiies, Polybius, and Slrabo. 
In two meinotrs§, published at, long inLoivala in 1719 and 
1765, Mairan attempted to solve the problems of the solar action, 
pby treating them in a much more extended and general manner. 
He compared, for tlie first time, the results of theory with those 
(tf observation; and as he found the difference between the 
.ifaeat of summer and winter much less than it ought to be by 
.Qftlculation, he recogmsed tlic permanent heat of the globe and 
•Uk effects of I'adiatioa. 

WilluHit mistrusting the ob*.orvalion& he employed, he cou- 
y^ved the strange theory of central emanations wliich increase 
tlie heat of the atmosphi^e from the e<)uatur to the pole. He 
apposes that these enianatiouB decrease to the parallel of 74", 
#liere the solar summers attain their maximum, and that they 
(ti increase from 74" to the pole. Lambert^, with that 

• fiit Traitt. 1693, \i. 8T8. t This should be 2.339 S.a, 

^ /WS-.W AralUBt, cap. 11 ; Slrabo, Gtagr. lib. ii. p. ST. 

§ 3rtm.de e.toud. 1719, p. !33; and IJ65, p. 145. and SIO. • 

% J'^nintlrk orftr Turn ^(^Iu^e dua Fcutrt, HID, p. :!12. 
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\ • sagacity which distinguishes all his inathentatic&l researches, lifts 

pointed out in his Pyrometrie the error of Mairan's theorj'. 

••He might have added, that this geometer contbiiiuts a quanDty 

' of heat which a point of the globe receives under the latitude of 

*• 60" during the three months of summer, with the maximum to 

which the inhabitants of these northern regions see their 

thermometers rising in a clear day. The mean tempera- 

- tures of the summers, far from decreasing from the pole to the 
■ tropics, are under the equator, under the parallel of 45", and 

- under that of Stockholm, IJpsal, or St Petersburg, in the ralio 
of Si^M ; 69".8 ; 61 M6 of Fahrenheit's scale. Reaumur had ■ 

»8ent his new thermometers to the torrid zone, to Syria, and to the 

• north. As it was then reckoned sufficient to mark the wanneU 

days, an idea was formed of an universal summer, which is the 

.same in all parts of the globe. It had been remarked, and witJl 

reason, that the extreme heats aiv more frequent, and even more ■ 

powerful, in the temperate zone in high latitudes, tlian under 

' the torrid zone. Without attending to the mean temperature 

*of months, it iras vaguely supposed, that in these northern re- 

spons the summerB followed the ratio of the therm onietrical ex- 

'%reme3. This prejudice is still propagated in our own day, 

though it is well established, that in spite of the length of the 

days in the north, the mean temperatures of the warmest montlls 

at Petersburg, Paris, and the Equator, are 65°. 66 ; 69°, 44, and 

SS".*. At Cairo, according to the observations of Notiet, the 

I'three months of summer arc 84". 74, and consequently 19" 

-warmer than at St Petersburg, and 15" warmer than pt Paris. 

The summer heats of Cmro, are almost equal to those I have 

exjjerieuced at Cumana and La GuajTa between the tropics. 

With regard to the central emanation of the system of Mai- 
ran, or to the quantity of heut which the earth gives to the am- 
bient air, it is easy to conceive that it cannot act in all seasons. 
The temperature of the globe at the depths to which we can 
reach, in gencrid differs little from the mean annual temperature 
of the atmosphere. Its action is of great importance for llie pre- 
servation of vcgela' ' ' ' it does not become sensible in the 
air, unless where tl ' c globe is not entirely covered 

»vith snow, and du s, whose mean temperature 
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is below that of tlie wbolu year. In the soutli of France, for 
example, the radiation of tlie earth may act upon the atmog- 
[^ere in the five montlis which precede ihe month of April. We 
speak here of the proper heat of the globe, of that which is in- 
variable at great depths, and not of t!ie radiation of the surface 
of the globe, whicli takes place even at the summer solstice, and 
the nocturnal effect's of which have furnished M. Prevost with 
ID approximate measure of the direct action of the sun '. 

Mairan had found, that in the temperate zone the heat of the 
wiar summer is to that of the solar winter as 16 to 1. M. Pre- 
vost admits for Geneva 7 to 1. G<x)d observations have ^ven 
me for the mean temperatuix; of the summers and the winters at 
Geneva 34".7; 640.94; and at St Petersburg 46°.94 and 62'.06. 
These numbers neltlier express ratios nor absolute quantities, 
hut lliermomctrical diiferences considered as the total effect of 
the calorific influences ; the ratios furnished by theory separate 
ihe solar heat from every other indirect effect Euler was not 
more successful than Mainm in his theoretical essays on the so- 
lar heat He supposes that the negative sines of the sun's alti- 
tude during the night give the measure of the nocturnal cool- 
ing, and he obtains the extraordinary result -f-, that under the 
equator the cold at midnight ought to be more rigorous than 
during winter, under the poles, Fortunately, this great geo- 
meter attached but little imjxtrtance to this result, and to the the- 
ory from which it is deduced. The second memoir of Mairan, 
without adding to the problems which had been attempted since 
time of Halley, has at least the advantage of containing »)me 
leral views on the real distribution of heat in different conti- 
nents. It is true, that the extreme temperatures are there oon- 
itantly confounded with the mean temperatures ; but previous 
to the works of Cotte and Kirwan, it was the first attempt to 
group the facts, and to compare the most distant chmates. 

Dissatisfied with the route followed by his predecessors, Lam- 
bert, in his Treatise on Pyrometry, directed his attention to two 
very different objects. He investigated analytical expressions 
^ the curves, which express the variation of temperature in a 

*S« CtiotiqiK riiyonnant, p. !TI. !TT. 891. f Csmounl. PclTvp, to^ i^^ 9a._ 
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place where it had been obsencd, itiid he rebunied in its great- 
est genemlity tho theorem of solar action. He gives lurmulv, 
frotn which we may find the heat o( ajiy day at ail latitudes ; 
but being perplexed with the deterniinatioii of the nocturnal dis- 
persion of the acquired heat, or the sul>taiigents of die noctur- 
nal cooling *, he gives tables of the distribution of heat under 
different parallels, and in dilferenl seasons +, tvhich deviate so 
much from observation, that il would be very diilicult to asciibe 
these deviations to the heat radiating from the globe, and to dis- 
turbing causes. "We are struck with the alight difference which 
the theory indicates between the mean annual temperatures of 
l^aces situated under tlic equator and the polar circle, and be- 
tween the summers of the torrid zone and those of the tempe- 
rate zone. It cannot be expected, indeed, tliat aiialyus is ca- 
pable of determining tlie distribution of heat such as it exists 
on the surface of the globe. Without employing empirical 
laws, and deducing tlie data from actual obser\'ation, the theo- 
ry can subject to calculation only a part of tlie total effect, 
or that which belongs to the immediate action of the solar rays ; 
but after the recent successful apphcations of analysis to the 
phenomena of the radiation of surlaces, the transinis^on of heat 
through sohd bodies, and the cooling of tliese bodies in media 
of variable density, we may still exj>ect to be able to perfect 
the theory of solar action, and to compute the distribution of 
the heat received into the exterior crust of our planet. 

In discus^ng what may be expected from the pusely theoretical 
labours of Geometers, I have not sj>okcn of a celebrated, but 
very concise Memoir of Mayer, the reformer of the Lunar 
Tables. This work, written in 1755, was published twenty 
years afterwards, in his Opera Inedita J. It is a method, and 

■ P^rmaaric, p. UI. 17D. t ^-i- SIR 339. 

f Dc KorinliOniitii Tirrnumirtri aeeiiraliua dtptlca^i, fO/iera inerftfo, vol i. 
p. 8 — ^10.) M- UnubuiaHin, in a note itiBstlcd in Ihe Journal de Ptytiquc, tom.ilxij. 
p. MO- bu given s .furmuln wtiiolt .accurds better with obfeenutiun Ihau (tut 
of Mayer. He admiu Uial the teoiperatim incieaaeB trom the jiole to the equ- 
for, a> the cosine of niised (o the power of gj*; but be judicious. 

1y add!, that this ft > only to a zone of the Old World, Dear 

(he Northern Allonli 



Dutr'ibuiUm <.>f HitU ova- ifu G'Mt, 1 1 

a theory : It ia an essay essentially ditferenl from tliose we 
I hare quoted, and, as its learned author colls it, a detertninatifHi 
I rf the mean heat found empirically by the application of co- 
I Sclents furnished by observation. The method of Mayer is 
I nalc^us to that which Astronomers pursue with ho much suc- 
' «ss, when they correct by small steps the mean place of a planet, 
by means of the inequalities of its motion : It does not present 
[he result of the solur action diseugagiid from the influence of fo- 
reign circuiQBtances ; but, on the conti'arv, it estimates the tem- 
peratures such as they are distributed over (be globe, whatever 
be the cause of that distribution. Tlie mean heat of two places 
situated under different latitudes being given, we find by a simple 
equation the temperature of every other parallel *. The calcula- 
tions of Mayer, according to which the temperatures decrease from 
theequatcH* to the}K)les,as thesquaresof the sines of the latitudes, 
give results sufficiently precise, when the place does not differ 
tnitch in lon^tude from that q( the regions where the empirt- 
|_*6d co-efScieuts have been obtained. But, even in the northern 
nisphere, when we apply the formula to places situated 70° 
^ 80° to the east ur west of the meridian of Paris, the calculo- 
1 results no longer agree with observation. The curve which 
s througli those pmnts whoso temperature is 32", does not 
tnctde with any terrestrial parallel. If, in the Scandinavian 
Veninsula, we meet with this curve under the 65th or 68tli de- 

* Tbe fbrmula given by Jdayer was T = !1 cue " Lai. ( or T = 12 -|- 12 coi 
>rHeauiaiir'sticale;andT = Sl — ji ain^ LBt.,01 T = 5e-f-S6 cosS IM- 
K Fahreoheit'a scale. Since the publication of Humboldt's memoir, M. Daubuiason 
'esumed the sutject of Ihe earth's lempenituce in his Tratti dc Geognniie, tom. i. 
|>424i. Paris, 1819. He givestherollawing(bnnu1a,which la almost tbc same as that 
Nayer, fhr finding the meaa temperatuie, according to Ihe Centigmde scale, xiu 
— STeoif Latitude. This faimulo, which ia supetior in accuiac; to Mayer'a, gives 
the temperatures in lUfixt for latitudes below iV, and in txctta for oil the higher 
titudes, as appeals from Daubuisson'a table. It ia therefutc obviously defective. 
[ '^ DaDbnliBOn, huo-ever, considers it as apgilicable principally between the panl- 
I Slikor3irandeD°otN. Int. It ought to be remarked, that Ui (he above ftjflnulB, 
ST* baa batn auimed u tientan tsBpsrolant of the equator, in order to malie the 
muHi agree ivith obsDEvations made in the temperate regions, whereas the mean 
Umpetature oT the equator, as ascertained by'Humboldt, is 2V.5 i and if ibis were 
MNl in Daubui>9on*s tbrmula, it would make the dlnttencea still more in eicess.<~. 
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gree of latitude, it descends, on the contrarj-, in North Amciics, 
and Eastern Asia, to the parallel of from 53" to 58". But tlie 
direction and the inflexions of this curve of 32° of temperature 
inflnences the neighbouring isothermal lines in the same man- 
ner as the inflexions of the magnetic equator modify the lines 
of inclination. To demand what is the mean ttmperature, or 
what is the magnetic inclination under a particular degree ni la- 
titude, is to propose problems equally indeterminate- Though, 
even in high latitudes the magnetic and the isothermal lines are 
not rigorously parallel to the magnetic equator, and to the curve 
of dS° of temperature ; yet it is the distance of any place from 
this curve which determines the mean temperature, as the in- 
ctination of the needle depends on the magnetic latitude. 

These considerations are sufficient to prove, that the empiri- 
cal formulie of Mayer require the intrtjduction of a co-efficient, 
which depends upon the longitude, and consequently on the 
direction of the isothermal lines and their nodes with the ter- 
restrial parallels. Mayer had no intention of disengaging the 
results which he obtained from the influence of all disturbing 
causes: He limited himself to the detennination of the effects 
of altitude above the level of the sea, and those of the seasons, 
and the length of the day. He mshed to point oiU the way 
which philosophers ought to pur6»ie in imitating the method of 
astronomers. His Memoir was written at a time when we did 
not know the mean temperature of three points on the globe ; 
and the corrections which I propose after tracing the isothermal 
lines, so fur from being incompatible with the method of Mayer, 
are, on the contrary, among the number of those which this 
gei>raeter seems to have indistinctly foreseen. 

Kirwan, in his work on Climates, and in a learned Meteoro- 
logical Memoir, inserted in the eighth volume of the Memoirs 
of the Irish Academy, attempted at first to pursue the method 
proposed by Mayer, but, richer in observations than his prede- 
cessors, he soon perceived, that after long calculations, the 
results agreed ill with observation *, In order to try a new 
method, he select ' ' 'he vast extent of sea, those places 
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whose temperature sufiered no change but from permaDent 
lauses. These were in the part of the great ocean eumiuonly 
called the Pacific Ocean, from 40° of South to iS" of Nortli la- 
titude, and in the part uf ihe Atlantic Ocean, between the pa- 
rallels of 45° and 80", from the coasts of England to the Gulf 
Stream, the high temperature of which was first determined by 
Sir Charles Blagden. Kirwan tried to determine for every 
month the riiean temperature of these seas at different de^ees of 
latitude ; and tliese results afibrded him terms of comparison 
vith the mean temperatures observed on the solid part of the ter- 
restrial globe. It is easy to conceive, that tliiu method has 
no other object, but to distinguish in climates that is in the to- 
lal effect of calorific injluences, that which is due to the imme- 
diate action of the sun on a ^ngle point of the globe. Kirwan 
first considers the earth as uniformly covered with a thick stnt- 
tum of water, and he then compares the temperatures of this 
water at diflerent latitudes, with observations, at the surl'ace of 
affitinenta indented with mountains, and unequally prolonged 
towards the poles. 
This interesting investigation may enable us to appreciate the 
USfluence of local causes, and the efi'ecl which arises from the 
f seas, on account of the unequal capacity of water and 
W for absorbing heat. It is even belter fitted for this ob- 
t than the Method i^Means deduced from a great number 
nations made under different meridians ; but in the ac- 
1 state of our physical knowledge, the method proposed by 
-wan cannot be followed. A small number of obscr>-ationH 
e far from the coasts, in tlie course of a month, fixes, wilh- 
t, the mean annual temperature of the sea at its surface, 
id, on account of the slowness with which a great mass of wa- 
r follows the changes of the temperature of the surrounding 
, the extent of variations in the course of a month is smaller 
e ocean than in the atmosphere : But it is still greatly to be 
ed ■, that we should be able to indicate by direct expcri- 
re, for every paraJlel, and for every month, the mean tempe- 
Mure of the ocean under the temperate zone. The scheme 
ich Krwan has formed for the extent of the seas, that ought to 
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tana the term of comparisun, is luiiiuled c»ily iit a small 
upoD the observations of navigators, and to a great degree on 
the theory of Majer. (le has also cunfuiiniled experiments 
made on the superficial temperature of the ntxtm with Uie re- 
sults of meteorological journals, or the indications of the tem- 
perature of the air which rests upon the sea: He lias obviou»- 
ly reasoned in a circle, when ht modified, either by theoretical 
BUppo^tioQs or by observations made on tlie air upon the coastscd* 
continents, the table of the temperature of the ocean, in order 
to compare afterwards with these same results, partly hypothe- 
tical, those which observation alone furnished in the interior oi 
the earth. After the works of Kirwan, we must notice tliose 
of Cotte, which are merely laborious, though useful, compila- 
tions, which, however, ought not to he used witliout much cir- 
cumspection. A critical spirit has rarely presided over the re- 
duction of the obser^'attons, and they are not arranged so 
lead to general results. 

Id detailing the actual state of our knowledge on the di 
bution of heat. I have shewn how dangerous it is to confc 
the resuhs of observation with theoretica] deductions. The 
heat of any pMnt of the globe depends on the obliquity oi' tlte 
sun's rays, and the continuance of their action, on the height of 
the place, on the internal heat and radiation of the earth in the 
middle of a medium of variable tempei'ature ; and, in short, up- 
on all those causes which are themselves tlie effects of the rota- 
tion of the earth, and the inequal arrangement of continents 
and seas. Before laying tlie foundation of a system, we must 
group the facts, fix the numerical ratios, and, ns I have already 
pmnted out, submit the phenomena of heat, as Hnlley did those 
of terrestrial magnetism, to empirical laws. In following this 
method, I have fir^t con:^dered whether the method employed 
by meteorolo^sts for deducing the mean temperature of tlie 
year, the montli and the day, is subject to sensible errors. 
A&sured of the accuracy of the numerical averages, I have 
traced upon a map the isothermal lines, analogous to the 
magnetic lines of d'" "nrl variation. I have considered them 
at the surface of a horizontal plane, and on the 

declivity of moy lail plane. I have examined 
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Ae mcreaae of temperature from the pole to the equator, which 
n inequftl under different meridians ; the distribution of the same 
Quantity of heat over the different seasons, in the same isother- 
mal parallel, and under different latitudes ; tlie curve of perpe- 
tual snows, which is not a line of equal heat; the tempci-ature 
of the inlerior of the earth, which is a little peater towards the 
Dortht and in high mountains, than the mean temperature of 
Ihe atmosphere under the same parallel ; and, lastly, the distri- 
bution of heat in the ocean, and the position of those hands, 
vhidi may be called Bands of the warmest waters. As the 
liniits of this extract will not permit me to enter, in a detailed 
maimer, upon these different discussions, I shall confine mj-self 
K^ely to the principal results. 

It was formerly the custom to take the maximum and mrnf- 
mum of temperature observed in the course of a year, taiA to 
connder half the sum as the mean temperature of the whole 
year. This was done by Maraldi, Do la Hire, Miischenbroek, 
Celfflus, and even Mairan, when they wished to compare the 
yery warm year of 1718 witli the excessively told years of 1709 
end 1740. De la Hire was struck with the identity between 
the uniform temperature of the caves of the Observatory of Pa- 
lis, and the mean of the observed annual extremes. He ap- 
pears to have been the first who had an idea of the mean quan- 
tity of heat which a point of the globe receives ; and he adds, 
" We may regard the air of the caves as the mean state of the 
climate *." Reaumur followed also the method of a ma^mvm, 
though he confessed that it was incorrect -f-. He noticed the 
hours at which it was necessary to make obsenations ; and af^er 
1736, he published in the Memoirs of the Academy the en- 
tremoB of daily temperature : he even compared the produce of 
two harvests with the sum of the degrees of heat to which during 
two consecutive years the crops had been exposed. When he 
treated, however, of the mean temperature of the montli, he 
contented himself, as Duhamel did thirty years afterwards, 
with recording three or four thermometrical extremes. In order 
to have some id?a of the errors of this imperfect method, I may 
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state, that even in 1777, llie iiieaii temperature ol' Toiilun yht^ 
estimated by Coiie ♦ jii "y.OS, iliough hi- ul'terwurds found, by 
employing the wlioie uia^ vi' ob^rvaUoiis, that it was nut niorv 
Ibaji 60°.26. 

Id order to diiiiinish tlie errors ol' tlie method ul' aiutuai ex- 
tremes, it was perceived, thougli very late, that it was necessary 
to subdivide the curve wliich expresses the variation of tempe- 
rature. Twenty-fotu* extremes divided among twelve months 
of tlic year, give an annual mean more exact than Ute two ex- 
treniee of all the observations. The ordinates do not increaae 
uniformly and uninterruptedly up to the inaxiniuni of the y£ar, 
and there are partial inflexions sufficiently regular. The more 
we subdivide, and the m<)re we know the terms in the series, 
the more will these terms approximate, and the less error will 
there be in tlie suppoation of an arithmetical progresaon, and 
in that of the equidistani^ of the different maxiirta and minima 
of temperature. These con^deratiuns enable us to appreciate 
the three methods according to which observations are at present 
made. 1. Observations are made three times a-day, at sunrise 
and sunset, and at two o'elock in the afternoon. This was done 
at Geneva during the three years 1796, 1797 and 1798. In the 
observatloDB, the hour of mid-day was preferred to that of sunset 
2. Observations are made tiince every day, at the two perio^ 
which are supposed to give the maximum and the minimmOf 
namely, at sunrise, and at two o'clock in the afternoon. 3. Ob- 
servations are made once a-day, at an hour which, in dilfereot 
seasons, has been found to represent the mean temperature of 
the day. It is tlius that M. Raymond, by a judiuous indtic- 
tion, has proved, thai the h^ght of the barometer, at mid-day, 
gives, in our climates, the mean atmospherical })ressure, cdrrect- 
cd for the diurnal variation. 

In calculating -f- a great number of observations made be- 
tween the parallels of 40' and 48°, 1 have found, that a ^ngle 
observation at sunset, g^ves a mean Icui}}crature which differs 
only some tenths of a degree from that which is deduced from 
observations made at sinirise and at two o'clock. The devia- 

> .Vm, dt la Sac. lies . lOtv f O' '" ''onux'e Barmn. p. !13. 
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dons of different months, do not exceed 1°.8, and they a 

Ttgularly positive or negative, according to the order of the eea^i 

sons. M. Arago * has examined for seven yeara the observationi. 

of nooD. They give for Paris S".* more tlian the nieun temper*; 

!ure of the whole year. Upon high mountains in the tempeh; 

nte zone, the difference is scarcely l"8-{-. By the application 

itf coefficients, variable according to the latitude and the eleva- 

'Son, we may deduce the true mean temperatures from observfr- 

J&ma made at any particular period of the day, nearly in the 

lame manner as we can ascertain the latitude of a place from 

altitudes of the Sun, taken out of the meridian. 

■" If we do not stop at two observations of the maximum and 

"tunimiun, but add a third observation, we commit an error morv 

% less serious, if we divide simply by three the sum of the i^ 

natations, without attending to the duration of the partial tern* 

Rkratures, and to the place which the third observation occupies 

(netween the last terms of the series J. Experience proves, that 

>&6 mean temperatures of the year, ohtiuned by two or three ob- 

iwTvationa, do not differ sensibly, if the intermediate observatioB 

^(B sufficiently distant (Jbur or Jive hours) from the observaticMi 

the maximwrt and minimum. Whenever, therefore, we do 

/W take into account the duration of the intermediate temj- 

Iperatures, we should prefer the two observations of the ex- 

IJIeme temperature, which is the method most generally adopted. 

We shall content ourselves with pointing out the errors to which 
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it is liable. In our climates, the two extreme terms do not ^• 
vide the series of twenty-lours into two equal parts. The maxi- 
mum is an eijoch nearly fixed : the rising of the sun retards or 
hastens it three hours. As we ought to take into account llie 
duration of the partial temperature, in order to find the quan- 
tity of heat divided between the night and the day, we must 
couple the maximum of one day with tlie minimum of the 
day following, and not be content with taking half the sum (»f 
dl the mOAima and minima of a month. In the ordinary me- 
diod, wc determine only the mean temperature of the part of 
the day comprehended between the rising of tlie sun and two 
o'clock in the afternoon ; and we take it for granted that the 
Biean temperature is tlie same * from two o'clock to sunrise next 
day. This double error, of want of equi-distance and of the 
coupling of observations, does not in general produce errors of 
more than some tentlis of degrees, sometimes in excess, and some- 
times in defeLt, since the warm and cold days are mixed f . 

All the calculated results will err in defect, if the 365 ordi- 
nates, tlirougb which the curve of the year passes, do nol 
express an arithmetical progression, and if tlie partial irre- 
gularities do not sensibly compensate one another. It is only 
on this supposition that we can judge by the extreme tei-nis of 
the series, of the sum of the terms, that is, of the partial tempe- 
ratures. It is very obvious, that near the maximum, the In- 
crease ought to be more slow dian in other points of the curve, 
sod that this increase in the temperature of the air ought to 
depend on the sine of the sun's altitude, and on the emisaon of 
the radiant heat of the globe. 



» Exaa,fle. — *t sunrise al &-, 50"; ul 8 o'clock in Ihc aftamoon, ea'.6. At 
sunset, 5l°.a ; at S", 66".! ; at ininriBE, 50°. The true means wiU be for the Cm- 
Si hours 5G*.9, and for the second ISS'.O, for we shall have 

For 8^, i (iO".0 + ee-.S) X B = 450°.4 for 8^ ^ 4Ta°.0 
16 HSr.9 4-6a'.e)X16^BlS°,8rorlS» = fla9°.6 
TheraethodcommdnIfen]plojedgiveai(50° + 68'.0)==58°.5,Biidi(66*.*-f-Sl'8) 
= iW.l. The errors being — 0'.6 »nd + a9, sometimes positive and eometimei 
aegativB — H. 

■j- The error disii -^"s of eiiual Lemperalute succeed one another. 

It amounts to t°.S, i urea of two successive iwjs di/Tet &wn-f' 

vt 9*, which howivei —U- 
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It appeared to me very important to establish, by obser- 
vations made at every hour, at different periods of the year, 
and under different latitudes, the degree of confidence that can 
be placed in t]bpse results which are called Mean Temperatures. 
I have lieleet^ from the registers' of the Royal Observatory at 
Paris dear ^nd calm days, which offered at least ten or twelve 
observations. Under the equat;or, I have spent whole days in 
detaminiog the horary increments and decrements of tempera^ 
ture, in.marking the thermometer botli in the shade and in the 
sun, and also the progress of evaporation and humidity; and 
in order to avoid calculation, I measured with a quadrant the 
altitude of the sun at each observation. I chose days and 
nights ooimpletely calm, and when the heayen^ w;ere entirely free 
from clouds, because the mass of vesicular vapours interrupts 
the radiation from the eacth^ Th^ resH^t of these experiments 
has been very satisfactory, and proves, what had already been 
deduced from the coincidence between the temperature of the 
earth and the: mean of daily observations, and frdm the regular 
progress of the mean temperatures of months in different years, 
that the effects of small disturbing causes may be compensated 
by a gre^ number of observations *. I hav0 obtained analo- 
gous results by taking, for several months, the mean of 9 o^clock 
in the morning^, of sunrise and midnight. I have computed the 
temperatures by the distance of the maanmum expressed in time, 
and on the supposition of an arithmetical progression. I have 
found that, under the Torrid Zone, the morning curve from 
sunrise to the maonmmh differs very regularly from the even- 



• On the 3d and 4th September 1811, lat, 48''.50', 




True mean tempexature, 
Sam'of the tetnperatures taking into account the 
during 34 hours, - ' ' duration. 


Half sum of the two ex- 
treme temperatures. 


625^71 Fahn 57°.92 Fahr. 


58^28 Fahr. 


672.49 59.90 


61.88 


834.67 66.74 


65.12 


834.67 66.74 


68.00 


835^37 66.74 


63.50 



63.61 Mean. 63.35 Mean. 

The three last <Caj8 shew an equality of temperature, which is very surprising 
uid which does not appear but in the true means. ~H. 
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ing curve. In the morning the true mean temperature^ such as 
we find by taking the duration into account, is a httle greater 
than half the sum of the extremes *. In the evening the error 
is in a contrary direction, and the series of temperatures ap- 
proaches more to a progression by quotients. The differences 
do not in general exceed half a degree, and calculation proves 
that the compensation is regular. It would be curious to exa- 
mine the effect which the radiation of the earth has on these ho- 
rary effects, as the changes of temperature at the surface do 
not follow the geometrical progression, in so far as they take 
place in a medium of uniform temperature. 

In order to avoid the use of an firbitrary measure, astrono- 
mers express the diameters of the planets by taking that of the 
- earth for unity. In like manner, I express the mean tempera- 
' tures not in parts of the equatorial heat, but by the arithmetical 
ratios which subsist between this heat and that of the other paral- 
lels. This method frees us from the want of imiformity, which 
arises from the use of different thermometers. Instead of say- 
ing that in Europe, under the parallel of 45% the mean tempe- 
rature is 13°.4 Centigrade, or 56°.12 of Fahrenheit, we say that 
it is = l.(r,487, and in lat. 55** = 1.0%29. These arithmetical 
ratios inform us of what is most interesting in the theory of the 
' distribution of heat, that in thermometers whose zero is the 
• point of melting ice, the mean temperatures under the latitude 
of 45° and 55° are, in our regions, the half and the third near- 
' ly of the equatorial temperatiu'e, whidh I suppose to be 81*.6. 

(To he contimied.) 



• -Cxajwp^— Latitude 10'.25'. 

Before the maximum, 11th September 1799, 

14th 


Calculation of a 
true mean by 
the duration. 

70\52 Fahr. 

69.26 


Supposition of 
an arithmetical 
progression. 

69^44 Fahr. 

68.00 


18th 


71.24 


70.34 


After the maximum^ 18th August, 

20th 


68.72 
70,16 


69,80 
71.24 


27th 


68.72 


69.26 


Before the mtzximumy 17th August, 
After the maximumy 17th August 


69.26 
65.48 


68.00 
66.02 



Total effect, 17th August, 



67.37 



67.or 



H. 
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Abt. II. — On Hie Antiseptic Power of the Pyroligwms Acid. 
By Mr William Ramsay. Communicated by the Author. 

ilBOUT twelve months ago, it was notified in the newspapers, 
ihat the acid formed by tlie destructive distillation of wood, com- 
monly called the Pyrolignous Acid, has the property of preserv- 
iag aninial substances from putrefaction. 

Since this fact was announced, I have tried a variety of expe- 
limeats on this subject, not only as a matter of curioaty, but 
also with the view of rendering the acid serviceable in domestic 
ecotumiy, and in particular for the preservation of animal sub- 
stances used as provisions in the victualling of ships. 

The pyrolignous acid, the product of the distillation of wood, 

is no* well known in Britain as an article of commerce, and in 

its native state is a liquid of a white wine colour, possessing a 

strong acid slightiy astringent taste, combined with an empy- 

reumaUc smell. When this acid is allowed to remain in a state 

of rest for eight or ten days, tar of a black colour subsides, and 

the add is then comparatively transparent. To purify it fur- 

iW, it undergoes the process of distillation, by which it is freed 

fiom a still greater portion of the tar with which it is combined, 

aqd it is thus rendered still more transjmrent. But though the 

L ,^D)Ces6 of distiUation is repeated without end, it will never be 

m jfijsd from the volatile oil with which it is combined, and which 

^^ the cause of the empyreuma constantly combined with it 

^H. From tile above sketch of the qualities of this acid, it may 

^He perceived that it contains the same properties fur the prcser- 

Hration of animal matters from putrefaction that the smoking 

them by wood does, which is practised at present by the moat 

barbarous nations, and whicli has been handed down from the 

remotest ages of antiquity. 

In the curing of red herrings in this country, the fish, after 
btnng freed from the gut, are partially salted, and then suspend- 
by the eye- holes on rods of wood, in a house constructed for 
purpose, on the floor of which fires of wood are lighted, and 
t burning night and day with a smothered heat, until it is 
trtained that the herrings are fully cured. If red herrings 
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were as fully salted as those which are cured in the common 
manner for white herrings, the fish would be disagreeable from 
€xcess of salt, and would not possess the requisite flavour. 

From the experiments to be afterwards narrated, the accounts 
which we have liafl.from France of the antiseptic powers of the 
pyrolignous acid are fully entitled to credit, and the person who 
• first applied it as an antiseptic, deserves the gratitude of man- 
kind. These remarks are made, not with the idea that the few 
experiments afterwards mentioned^ are of so much importance as 
to give full information on this subject, my intention only being 
to induce those who are interested in the curing of proviaons, to 
try its powerful effects. I shall therefore mention a few expe- 
riments in the order in which they were made. • 

On the 10th of July last, a number of herrings were cleaned 
in the common manner, and, without being salted, were immer- 
sed for three hours in distilled pyrolignous acid, of the speci- 
fic gravity of 1,012. On withdrawing the fish from the acid, 
they were considerably softened, and had not the firmness of 
fish taken from a picklie of common salt. In this state they 
were hung on a rod to dry in the shade, were frequently exa- 
mined, and, though the months of July and August were very 
hot, the herrings had not the slightest sign of putrefaction ; on 
the contrary, the smell was quite wholesome, although jdned 
with the flavour arising from having been steeped in this acid. 
On broiling one of the herrings, the empyreumatic smell was* 
strongly developed, and the fish were by no means agreeable to 
those who are not accustomed to this flavour ; but after being 
kept for upwards of six months, tliey remained in a state of 
-complete preservation. From experiments made since, 1 find 
that pyrolignous acid, of the specific gravity of 1,012, is too' 
strong for the immersion of fish for so long a periocf as three 
hours, but that simply dipping them in ficid of the above 
strength is sufficient for their preservation, if they are aft;er- 
wards dried in the shade ; and on boiling herrings done in this 
manner, they were very agreeable to the taste, and had nothing 
of the disagreeable empyreuma which those had which were 
ateeped for three hours in the acid. 
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Although it is t}ius evident that fish may be presei-ved with- 
out the intervention of salt ; jct mankind are so accustomed to 
the habitual vise of salt in the preservation of food of almost every 
species, thai my next experiments were made with the view of 
uniting these antiseptics in the curing of proviaons. 

A number of very fine haddocks were cJeancd, split, and 
slightly Bprinkled with salt for six hours. After being drained, 
(hey were dipped for about three seconcla in pyrolignous acid, 
then liung on a spit in the shade for eight days before being 
used. On being broiled, the fish were of an uncommonly fine 
flavour, delicately white, and were equal to what are called Fin- 
nan Haddocks, which are so much esteemed. As a comparative 
experiment, I allowed one of the fish to reiniun twelve hours in 
the pyrolignous add ; on withdrawing it, it was soft and tender, 
which showed that the acid had begun to decompose the mus- 
cular fibre of the fish. On broiling it, it had the same bad qua- 
. lities of the herrings which were too long steeped in the acid, 
[fmd was unpalatable, from the strong empyreama and at^d 
aste. 

Herrings were cured in the same manner, and with the same 
■access, by being first slightly cured with salt, drained, and 
then immersed in the pyrolignous acid. Aficr being dried in (he 
diade for two months, the quality and flavour were equal to 
of any red herring which I ever tasted, and the fish re- 
lained the shining and fresh appearance which tliey have when 
P taken from the sea. 

When these experiments were b^un in July l.Sl!), the inana- 

iger at the works in which I am interested, ^lipped a piece of fresh 

► beef in pyrolignous acid of the speciiic gravity of 1,012. It was 

not immersed more than one minute : it is now in my possession, 

(March 4th 1820), and is as free from taint as on the day when 

the experiment was made, in July : no salt was here used. 

He at the same time dipped a piece of beef in pure vinegar, the 

specific gravity of wliich was 1,009; he informed me that on the 

18^ of November last it was perfectly free from t^nt, wlien, 

bring broiled, it had a very agreeable sub-acid taste. From the 

latter tarcumstance, it appears that vinegar possesses in a certain 

I degise the same anti»c]>tic quality a? the pyrolignous acid. Since 
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I was informed of this circumstance, I have cured some liaddoci 
with pure ^■inega^; they are entirely fi-ee from taint, but when 
cooked they had an insipid taste, from the want of the slight 
stdine taste to which wc are accustomed. 

From observing the change which takes place on fish when 
loo long immersed in pyrolignous acid, it appears that the acid, 
when too strong, acU as a solvent oi' the fish, as the texture is 
not only shortened, but fibrous matter was diffused through the 
liquid, and the bulk of the fish was diminished. But whra 
fidi are only dipped in the add, no diminution of bulk 
f^ace. 

My experiments have not been extended farther than 
above narrated, but from them we may safely conclude, that the 
pyrcJignous add possesses high antiseptic powers, and that it 
may ultimately prove eminently useful in domestic economy. 

Whether the pyrolignous, or any of the other vegetable acids, 
were employed in the art of embalming, cannot now be ascer- 
t^ned ; but with the view of observing their effects, I six years 
ago strewed a haddock with pounded lartarous acid in crystllls, 
and hung it up to dry. It never shewed the least sign of pu- 
trefaction, and became nearly as hard as wood ; and although 
exijosed to casual moisture, and contact wilh many kinds of 
gases, no change look place in its external appearance dunng 
the above period. 

Although ray experiments on the antiseptic power of the pyro- 
lignous acid have been chiefly confined to the preservation of 
fish, yet, from several trials made with it on beef, I find it baa the 
same power in preserving it sound ; and when beef is partially 
salted, and then steeped for a short time in the pyrolignous 
acid, after being dnuned and cooked, it has the same flavour as 
Hamburgh beef; and I have no doubt, that, with proper mo- 
difications, its use may be extended to the preservation of every 
species of animal food. This will be a very dearablc object, par- 
ticularly in the curing of provisions for sea-stores, eis a very t^mall 
quantity of salt will bo necessary for keeping them in a sound 
state; and the aciii ~it'' u'hich they are impregnated, may pre.- 
vent the tendec -. affections to which seuincn are 

Bulqect in long t 
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From what has nuw beeu stated, it is obvious, tliat this acid 
possesses high anti^pUc powers ; and considering it a proper 
subject of inquiry whether the volatile oil with whldi ii is com- 
bined, as^sted in the preservation of otiinial substances, I have 
gioce dipped haddocks aiid tVesli beet' in pure vinegar, of the 
specific gravity of 1,009. When fish were allowed to remain in 
the vinegar for a few minutes, I observed that the muscular 
fibre was immediately acted on, a paitial solution of the fish took 
place, and the acid became milky. When vinegar of a stronger 
quality was used, the fish was entirely dissolved, particularly if 
si(led by heat. But both fish and beef which were dipped in 
nnegar of the specific gravity of 1,009, and which were after- 
wards dried in a summer heat, now remain perfectly free 
from taint. On mentioning this to a respectable clergyman who 
redded in a secluded part of the country, where fresh meat can- 
Dot at all times be conveniently procured, he stated to me, dial 
for the two last summers the fresh meat used by his family was re- 
gularly wiped with a cloth which was previously moistened with 
pure vinegar of the specific gravity of 1,034 ; and that the beef, 
Teal, Sic. were thus kept sweet and frcsb during the heat of 
(lummer, several days longer than they otherwise would have 
.been*. 

From the solvent power of pure vinegar, it is obvious, that a 
new compound is formed by its union with inert animal sub- 
;a, and it is probable, diat, in consequence of this union, 
they are preserved i'rom putrefaction. When a linen cloth is 
moistened with vinegar, and fully dried, the vinegar is evapo- 
rated, and no trace of it is \ei\ on the cloth; but when the same 
vinegar is applied to animal substances in the manner fonnerly 
described, by steeping them in it, they retain the acid taste, al- 
though dried in a stove at the temperature of 80 degrees of 
Fahrenheit's thermometer for eight or ten days. 

Fiah cured with the smoke of wood, are by no means dis- 
agreeable to most people. Now, the immersion of food in tiie 
pyrolignous acid, is merely the application of the smoky prin- 
ciple (if it may be so termed) in the liquid state. But whether 

" VinegHr in ilfi pure slate. 
Ucrchanl Sircct, Edinburgh, a 
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it would be safe to pack Jish in bulk which have been immersed 
in the pyrohgnoua acid, when caught at a distance from land, 
must be the subject of experiment by those who are interested 
in this business. If it is irietl, I would advise, that after the 
fish are well cleaned, they be merely fully dipped into the atid, 
and then laid on a drainer, so constructed that none of the 
acid is lost. When fully drained, ihey may be packed into a 
cask in the common manner ; and when il is perceived that the 
texture is not Injured, a slight sprinkling of salt mav be given 
to them, to render ihem more palatable. If the fish are in good 
preservation, it would prevent vessels which remain long at sea 
in the prosecution of the fishery, fiom being lumbered witji- 
stowage of salt. 

When the pyrolignous add seems too impure for furtlwr 
it may be clarified by the following simple process: A dozen 
fresli eggs, after being well beat up in the common manner as used 
for clarifying liquids, may be added to every twenty gallons of 
the impure acid, which is to be heated in an iron boiler. Be- 
fore boiling, the eggs coagulate, and bring the impurity to the 
Gurface of the boiler, which must be carefully skimmed off. The 
acid must then be withdrawn from the boiler, as it is a solvent 
of iron, which would darken its colour. 

It may not be foreign to the present subject, to mention 
improvement made by me in the repacking of white herrinj 
branch of trade which is now of so much importance to 
country. 

About six years ago, I was applied to bv an extensive dealer 
» for a method of purifying the brine used as a pickle in repacking 
herrings. He told me, that it had been customary with him to 
boil the brine, and to skim off what was su])poscd to be the im- 
purities contained in it, but that it still remained impure as for- 
merly, and continued to retain its putrid smell, 

On trial of a portion of the impure brine, I fuimd that tl 
was ibe caSe, and that the matter thrown to the surface of 
Bquid, when boiled, was in reality salt combined with the 
purities contained ir "' *- lajwiration. Tiie brine with which 
white herrings art 'i the casks in which they 

jKicked, is always i ice the cause why 

tallises on the surfi ■ as it !x)ils. 
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it vould be safe to pack fish in bulk which have been immeracd 
in the pyrohgnous acid, when caught at a distance from land, 
must be the subject of experiment by those who are intereGted 
in this business. If it is tried, I would advise, that after the 
fish are well cleaned, they be merely fully dipped into the acid, 
and then laid on a drainer, so constriicled that none of the 
acid is lost. When fully drained, lliey may be packed into a 
cask in the common manner ; and when it ie perceived that the 
texture ia not injured, a slight sprinkling of salt may be given 
to tbem, to render them more palatable. If the fish are in good 
preservation, it would prevent vessels which remMU long at sea 
in the prosecution of the fishery, from being lumbered with the 
stowage of salt. 

When the pyrolignous acid seems too imptire for further use, 
it may be clarified by the following simple process : A dozen of 
fresh eggs, after being well beat up in the common manner as used 
for clarifying liquids, may be added to every twenty gallons of 
[be impure acid, which is to be heated in an iron boiler. Be- 
fore boiling, the eggs coagidate, and bring tJie impurity to the 
surface of the boiler, which must be carefully skimmed off. The 
acid must then be withdrawn from tlie boiler, as it is a solvent 
of iron, which would darken its colour. 

It may not be foreign to the present subject, to mention an 
improvement made by me in the repacking of white herrings, a 
branch of trade which is now of so much importance to this 
country, 

About sis years ago, I was applied to by an extensive dealer 
for a method of purifying tlie brine used as a pickie in repacking 
herrings. He told me, that it had been customary with him to 
boil the brine, and to skim off what was supposed to be the im- 
purities contained in it, but that it still remained impure as for- 
merly, and continued to retain its putrid smell. 

On trial of a portion of the impure brine, I found that this 
was the case, and that the matter thrown to the surface of the 
liquid, when boiled, was in reality salt combined with the im- 
purities contained in iporation. The brine with which 
white herrings are the casks in which they are 
.^jiicked, is always al ce the cause why salt cry:^ 
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it would be safe to pack fish in bulk which have been immersed 
in the pyrohgnous acid, when caught at a distance from land, 
must be the subject of experimeni by those who are interested 
in this business. If it is tried, I would advise, that after the 
fish are well cleaned, they be merely fully dipped into die acid, 
and then laid on a dinner, so constructed that none of the 
acid is lost. When fully drained, they may be packed into a 
cask in the common manner ; and when il is perceived that the 
texture is not injured, a slight sprinkling of salt may be given 
to them, to render ihcm more palutable. If the fish are in good 
preservation, it would prevent vessels which remain long at sea 
in the prosecution of the fishery, from being lumbered witi the 
stowage of salt. 

When the pyroligiioua add secma too impure for further use, 
it may be clarified by the following simple process: A dozen of 
fresh eggs, after being well beat up in the common manner as used 
for clarifying liquids, may be added to every twenty gallons of 
ihe impure acid, which is to be heated in an iron boiler. Be- 
fore boiling, the eggs coagidate, and bring the impurity to the 
surface of the boiler, which must l>e carefully skimmed off. The 
acid must then be wiihdrawn from the boiler, as it is a solvent 
of iron, which woidd darken its colour. 

It may not be foreign to the present subject, to mention an 
improvement made by nie in the repacking of white herrings, a 
branch of trade which is now of so much Importance to this 
country. 

About six years ago, I was applied to by an extensive dealer 
for a method of purifying the brine used as a pickle in repacking 
herrings. He told me, that il had been customary with him to 
boil the brine, and to skim off what was supposed to be the im- 
purities contauied in it, but that It still remained impure as for- 
merly, and continued to retain its putrid smell. 

On trial of a portion of the impure brine, I found that this 

fvas the caSe, and that (he matter thrown to the surface of the 

Jjquid, when boiled, was in reality salt combined with the ira- 

-yftirities contained in i* ' inration. The brine with which 

-■%^jite herrings are si 'he casks in which they are 

■ked, is always at ! ; the cause why salt crys- 

s il Ijoils. 
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The method which I followed in purifying the brine was . 
amply as follows: It was diluted with water to the specific gra- 
vity of 1,160, and then put into a clean cast-iron boiler. For 
every thirty gallons of English wine measure, a dozen of eggs 
were beat up and mixed with the brine ; at the same time, about 
half a pound of fine ground charcoal was also put into the boiler, 
and the whole well stirred together. The brine being now be- , 

low saturadon, when healed, allows the impurity contiuned in it '' 
to rise to the surface, and wJien brought to boil, is carefully 
efeimmed off. The liquid on cooling is now as pure as water. It I 
is well known that charcoal imbibes putiid effluvia. This sub- I 
itancc frees the brine from its offensive smell, and at the same * 
time the eggs coagulating, carry off the churcoal and impurities • 
of the brine entirely to the surface. On again |)acl<iug the 
herrings, a very small portion of salt is streu-ed on them, so that J 
the brine may again become saturated ; and the brine, when j 
cooled, is poured into the cask until the fisli are covered by it. ^ 

The very respectable dealer whom I directed to the above 
process for clarifying brine, has frequently told me, that, since 
he adopted it, he has never had a complaint against the her- 
rings ; and, as a proof of this, he disposes of several thousand 
barrels yearly. 

Glasgow, March 1820. 



Aet. III.— On the Length of the Pendulum, in reply to a Let- 
ter contained in No. XVI, of the " Quarterly Journal of 
Science.'^ By William Watts, E.sq. 

X Fkel myself callt^ upon to nniice cerliun ohservalions con- 
tained in a letter which has appealed in No. XVf. of the *' Quar- 
teriy Journal of Science, Literature, and the Arts," under tlic 
Mgnature of Z, relative to my remarks on Captain Kater'a Pa- 
per containing Experiments for determining the length of the 
Seconds Penduhmi in the latitude of London; because this 
critic bos thought fit to give n i-ery partial and unfitr out- 
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line of my paper ; and lo misrepresent the facts which it 
tains. 

He commences with observing, that " this writer {a Mr Wil- 
liam Watts of the Customliouse, Penzance,) begins by mista- 
king the length of tlie Se<;onfIs Pendulum for that of the Pen- 
dulum of Bxperimenl ; and in consequence arrives at the con- 
clusion tliat the number by which the Hj^uare of the arc of vi- 
bration is to be multiplied is incorrect^ In reply to this, I 
candidly acknowledge that I have committed a small mistake in 
correcting an error which Captain Kater has fallen into, reW 
tive to the correction due to the amphtude of the arc ot vi- 
bration ; and I now find that the said error does nut amount to 
more than one4hird of wliat is stated in my former paper ; as 
the number by which the square of the arc of vibration is to be 
multiplied, should have been stated at alwut 1,6385, instead of 
1,645 : wliereas the factor given by Captain Kater is 1,( 
consequently it is incorrect, as already asserted, although in 
the same degree. 

This mistatement, in the magnitude of tlie error committed 
by Captain Kater, is of litde or no consequence, — first. Because 
the tbnnuta, which he has employed for the purpose of reducing 
ajinilc circular arc, to the case of an infinitely STiiaU arc of vi- 
bration, is not die appropriate one ; and, secondly, Because I 
have already furnished the proper formula, — given the demon- 
Btration of it, and deduced from it the correct result, due to 
tile amplitude of the arc of vibration. And although the de- 
monslration of this important formula forms a prominent fea^ 
ture of my paper, and is no where else to be found correct ; yet 
it did not suit the purpose of Z even to notice it in the ouUme 
of my paper, which, he says, he was tempted to give \ 

The next charge is, that I have " convicted Captain Kater 

of not having expressed tlie number of vibrations made by the 

pendulum in twenty-four hours beyond the nearest hundredth 

of a vibration.'" This is very true, and I might have stated, 

not even to the nearest hundredth of a vibration. But, perhaps, 

/t may be urged that '' ' ' ' trifling error, and a matter of no 

; Biiportance ; but hoi be, such was not the opi- 

.^jpa of Biot, Mathie r they expresBed ' 
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ber of vibrations made in a mean solar day, to the nearest thoU' 
landth of a vibration; and this is all that I contend for. But 
not to rest the cause upon mere iivfbunded assertions, as Z has 
done, let us see how the facts stand ; and for this purpose, let us 
resume the 5th set of Experiments, marked (E), since it ap 
pears to be entitled to, at least, as much credit as any one of the 
series, and, I imagine, to more than the ^rtt, third and Jtntrlh 
sets, because of the great irregularity which is found to obtain 
in the decrease of the arcs of vibration in geometrical progre*. 
mui so much so, that I should not hesitate to reject them as 
defective, and insufficient for the purpose for which they were 
intended. Then the great weight being below, we shaJl find, 
by the appropriate formula given in my last paper, the follow- 
ing corrections for the circular arcs of vibration, viz. 2,1648 ; 
1,7534; 1,4156; and 1,1273; which being added to the cor- 
r^ponding number of vibrations made in 24 hours, less 0",18 ; 
and the mean of the whole being taken, there will result 
86058,7703, the number of vibrations performed by the pendu- 
lum of experiment in the same time. Captffln Knter makes it 
only 86058,76, which is not true even to the nearest /nindredt/t 
of a vibration. And as the clock gains 0", 18 on mean solar 
time, it follows, that the pendulum of experiment will perform 
86058,9503 vibrations in a mean solar day. The distance be- 
tween tlie knife edges being 39,44085 inches at the temperature oi' 
62°, and the mean expansion in parts of this distance, due to a 
^ehange of temperature of one degree of Fahrenheit's thermo- 
meter, being equal to its 0,000009959th part, the distance be- 
tween the knife edges at the temperature of C9",3 will be found 
= 39,443717 inches, the length of the experimcntsil pendulum 
in air, at the altitude of 83 feet above the level of the sea. 

To find the length of the seconds pendulum we have the fol- 
lowing proportion : 

inch. inch. 

86400' : 8,6053,9503* : : 39,443717 : 39,132935, the length 
of the seconds pendulum in air ; add to this 0,00542 the cor- 
rection due to tlie buoystncy of the atmosphere, and we shall 

inch. 

have 39,138355, the length of tlie seconds pendulum in vacuo, 
at 83 feet above the level of the sea. 
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To reduce this length to what it would have been had the ob- 
servation been made at the level of the sea, we have the follow- 
ing formula : 

9.hl 
t=zl+ f where V represents the length of the pendulum 

at the level of the sea, Z that of the pendulum at the place of 
observation, whose height alpve the level of the sea is h^ and a 
the radius of the earth in the latitude of London : hence we 
shall have 

f = dy,lJMM&3 + 528U X 3954,583 

inch. 

= 39,138355 + 0,000311 =39,138666, the length 
of the seconds pendulum in vacuo^ at the level of the sea, and 
at the temperature of 62° of Falirenheit^s thermometer, as 
estimated by Sir George Shuckburgh'^s standard scale ; or 

inch. 

39,1372405 by General Roy^s scale ; the latitude of the place 

me. 

of observation being bV 31' 8^,4 North ; or 0,9940999, as e^ 

me. 

timated in parts of the " metre a bouts ;^ or 0,99410306, as 
estimated in parts of the ^^ metre k triuts,^ as I have found, by 
Captain Eater^s experiments, that it would be unsafe to wager 

inch. 

that the '^ Metre i bouUT is less than 39,370949 ; or that the 

inch. 

" Metre cL traits^ is greater than 39,370831 of the standard 
scale. 

If we add to 39,138666, the length of the seconds pendulum, 
determined as above, by means of the 5th set of experiments, 
the correction 0,00017 proposed by Mr Trough ton for the spe- 
cific gravities of the brass and the deal ends, we shall have Cap- 

inch. 

tain Eater^s length of the pendulum corrected, 39,138836, 
which differs from the length of the pendulum vibrating seconds, 
as determined by Mr Whitehurst, and corrected by Mr Trough- 
ton, by only 0,0003S4 parts of an inch in defect. 

It may be also remarked, that if we reject the 1st, 3d, and 
4th sets of experiments, the mean error, or the greatest that is to 
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I be feared, will be found equal to 0.000044; and us this error 
F may be either in excess or defect, it would be unsafe to hazard a , 
bet, ihat the length of the seconds pendulum, in the latitude 

of London, is greater than 39,139006, which differs from the 
length of the smd pendulum, as determined by Mr Wliitchurst, 
l^y only 0,000154 ])arts of on inch in. defect. 

It is beneath the dignity of philosophical discussion even I 
nice the observation of Z, resjiecting an object being s 
I through a telescope, when it is not in the field of view ; because 
' h consists ia a mere sophism, which logicians denominate " ig- 
I noraiio elcnchi,*' or mistake of the question, that is, when some- 
thing else is proved which has no necessary connection with the 
thing inquired into, and consequently gives no deterniiuadon to 
the inquiry, although it may seem, at first sight, to determine 
tiie question. 

I may, therefore, rqjeat the question, " Why cannot tl 
tii3a[^)earance of the disk, (or, in other words, why cannot t 
•instant wbeu the disk disappears,) be noted loa quarter of a 
lecond, as readily as to an entire second ?" Biot has noted the 
periods of coincidence to a fraction of a denary second, and, 
Biy opinion, no sufficient reason can be assigned why Cftpta 
,£ater could not liare done so lilfewise. 

I shall conclude my remarks by observing, that the editor o 
^^Jle Quarterly Journal of Seience has tliought proper, in two 
Ifiacea of the Index to No. 16., to apply to my remarks on Cap- 
ita Kater's experiments, the opprobrious epithet illiberal i but 
irith what degree of justice or propriety he has ventured on 
liuch an unwarrantable interference, with an individual wlw has 
nven no just ground whatever for reproach, I most cheerfully 
hlbmit to the decision of the public, only requesting, that it may 
be kept in view, that the question principally relates to very 
ininute quantities ; such, for example, as the 10,000ih part of 
I inch, or to such a degree of accuracy as had not hiiherto 
been attained ; for the length of the seconds pendulum had been 
tat least virinuUy determined to about the 10,000t]i part of an 
Qch long before Captain Kater's attention was directed to the sub- 
; and it was even a stJtl greater degree of exactness, as well 
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as verification, of the length of the pendulum vibrating b 
in the latitude of London, wjiich were the objects of hiaa 
searches. 
Customfiouae, Pfn::atue, | 
I3lh March 1S20. } 



Aet. IV. — Account of a Map of the Route between Tar 
and Jmarapitra, by an Jmbussador front the Court of A 
to the Emperor of China. By Francis Hamilton, '. 
F, R. S. & F. A. S. LoNo. & Edin. Communicated byJ 

Author. 

A. HE map, of whith the accompanying is a reduced 

see Plate I., was given to Captain Synies, tlie British Rea^ririE 
at Ava, by the Zabua of Bhanmo or Panrao, wlio had be€D 
on an embassy to tlie court of Chin.i, and who repeatedly sent 
one of his officers to me, in order to expliun ^uch mattes 
in the map as occasioned difficulty. This otliccr accompa- 
nied his master on the embassy, where both had acquired a 
knowledge of the world, and a pohteness, that distinguil^ 
ed them much from other Mronma (Burma) cluefs i ajuL.tb^ 
officer at least was acquainted with the Chinese language, lia- 
ving been born on the frontier of the empire, and educated iq« 
town where many Chinese have settled. The map is one of tbe 
rudest, which I procured ; but is important as tending to settle, 
by high and perfectly informed authority, many most interest- 
I ing points refpicting the rivers which enter the farther peoin- 
' 8ida of India from Thibet and China, and thus enabling us to 
decide with more confidence on the relative situations of dilTer- 
ent places in other maps, which contain a greater detail, and are 
laid down with more skill. It is for this reason diat I have ffr- 
ven this as a preliminary to maps, in other respects of more * 
merit. 

The emliassy from jhe king of Ava received audience of the 
Chinese monarch a' — « called the capital of Tarask, that 

is of Tartary, mei the Empeior's hunting-se&t at 

Gehol. From thei i over o chain of mountains^ 
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^and Amarapura, by an AinbasMidor to China. yS 

ving a desert on their right, to Pekiii, which the MranniaG 
call Udin. This journey, which in a striught line, according to 
D'Anville's map, is about 115 miles, occupied seven days, or ra- 
ther more than 16] miles o-dav, whicli would require near 30 
miles of road distance. The mountains are those along which 
the great wa]l is built, and the desert is that of Sfaamo, beyond 
S»hich, on the ii[)per part of the Erawadi, are towns called 
handi and Main Lun, to which I shall have occasion to re- 
vert. 

From Pekin the embassy returned 10 days journey, to a city 
^called Potisu. From Potisu they returned in wheel-carriages 
*15 days journey, to a city called Honan, probably the Honan 
of D'Anville. This being about 4S0 miles in a direct line from 
Pekin, and having taken the embassy 25 days, it came Ifi/j 
miles of direct distance daily, or very nearly at the same rate as 
5t travelled between the capitals of Tartary and China. The 
ffowns mentioned in the map are places where the embassy halt- 
ed for refreshment. 
From Honan to a city called Hiipaeh the route was by wa- 
r, and the journey took a month, probably proceeding down 
le Hoangho, and up the Yangtse, on account of the immense 
ec of which, the country to the right of the route ia marked 

From Hupaeh the route proceeded, by land, 10 days jour- 
ley, crossing a small river, to a city named Hunan, from whence 
hey returned 25 days journey to a city called Kuezo, which 
fems to be situated on the right side of the river leading to the 
ity Quentoun, laid down at a distance, as being familiar to Eu- 
^peans, meaning probably Canton. So far, except for the ca- 
bals of Tartary and China, the officer knew only the Chinese 
Dmies for the cities at which the cnibassv halted. Towards 
ieir own frontier, the Mranmas have names for most of the 
)« us in Yunnan, totally different from those given by the Chi- 
ese. The Mranma name for this people the ambassador writes 
'aroup, and not Tarout, as was done by the slave who gave 
le the general map ; hut in both manners of ortliography the 
luDciation is quite the same, the specific name being always 
lowed by Pri, signifying country or capital, and the T final 
VOT,. III. NO, 5. .IITI.Y 1R20. c 
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is of uiuiTe sounded as P, such being a general habit 
die Mranotas. 

The 36 da^d journey from where the embassy landed to the 
Hongchi or Canton river, at 16J miles a day, would give a di- 
rect distance of 577 iniles. This distance from the Canton ri- 
ver, where it enters the province of Yunnan, would place Eue- 
zu, where the embassy disembarked, on the bunk of the great 
l^e 'J'ongtinghuw. communicating with the Yangtse, up which 
I suppose the embassy to have come. 

The distance between Kuezo and the next city, where the 
embassy Jialted, is not mentioned. This city, the resi(iencc of 
a Chinese viceroy, is by the Mranmas called Mainzhi ; but the 
ofHcer sent to explain the map said, that its Chinese name U 
Ytenan, and no doubt it is the Yunnan of our maps. From 
Yunnan the embiissy relumed in five days to the lown which 
the Mranmas call Wunzh^sn, and the Chinese Yungssenfou. 
Now four Chinese, who went fnjni lunnan or Yunnan to Ava, 
as mentioned in the Universal History, (vol. vii. p. 123) went 
first to luncham^ which, in the Missionaries' or D'Anvilie's map, 
according to the c<Hnpiler, is called Yoiigciiang, and this no 
doubt is a different orthography for Yungsasn. Although the 
embassy, according to the map, took only live days to this jour- 
ney, the Chinese took eighteen, and the distance in a direct line 
is about SSiO miles. It is therefore to be suspected, either that 
S has been placed in die map by the copyist instead of 15, or 
that in this part of their journey, some particular cause induced 
the embassy to an extraordinary haste ; for the officer said, that 
the usual route from Yunnan to Tengyechiou passes by Tchou- 
hiong. Tali and Yongchang, between the two last of which 
alone usually takes seven days. In this part of the route the 
Eioulong or Msekhaun is crossed in a wocxlen chest, suspended 
from iron chains, which are stretched across tlie river, and drawn 
backward and forward by ropes. 

From WunzluL'n the embassy proceeded five days journey Xo- 
a town called Momiin, which, according to the officer, is the 



Teenyuensu of the ChiTir 
mentioned, from - 
evidently the san 
officer, and with 



Now, the four Chinese already 

ur days, went to Tienniotheou, 

'njuensu of the ambassador's 

of D'Anville, a. town about 
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W fiO miles from Vongchang. In this journey, the most rcmnrk- 
■ Me thing is, that on the way, the embasRy passed the SnhiEeii 
rirer. The officer says, that this the Chinese call Lmikiang, 
Slid that it falls into tlie sea at Moiittama or Martabai* ; but is 
nat near so iarf^ as the Erawadi. The river Laiikiang in fact 
ia laid down hy D'Anv-ille between Yongthang and Toiigyp- 
chew. The ambassador's map does not mention the Mtekhnun 
river, as it dwells only on a few particulars ; but the officer of 
the ambassador says, that the Chinese call this great river the 
Kioiilong, and that it is of a much longer coui-ae than the Srt- 
luten, running round its sources, as he expressed it. Now, in 
some respects, this agrees with D'Anville's map, the Kioiilong- 
ki&ng or Mjekhaun being in the roiile between Yunnan and 
Ywigchang, while the Lnukiang or Saluten is between Wunz- 
hwa or Yongthang, and Momiin or Tengyechew ; but then the 
Loukiang is made to spring up in Thibet, as far as the Kiou- 
ioBg. I have already mentioned the manner in which the latter 
tiver is passed ; the great mass of water, with the imjietuosity of 
Is current, and roughness of its channel, preventing the use of 
(itber a ferry or bridge. 

From Momiin or Tengyechew the embassy proceeded three 
iKj9 to a city called Mainti, which the officer says is called 
^(uitientsteu by the Chinese, and they had on their rigiil the 
«mall river called by the Mranmas Panmo Khiaun, and by the 
Chinese Singgai Aho, a name not mentioned in our maps, aU 
though it is evidently the river delineated as passing Santa in 
CAnville. The officer indeed says, that Tengye is on the 
bflnk of this river, while Santa, called Mola Zanda by the 
IMrannias, is 9, dain or 4', miles beyond it, and of course out of 
the usual route. 

With the same river on the right, the embassy came from 
Mainti to a city by the Mranmas called Mourin, but by the 
Chinese Launsoen. This is the last town in China, and it. must 
be observed, that in the large map of Yunnan, published wilh 
Duhalde, the frontier places towards Ava are called Koen, e^^- 
■dently the same word with the Kaen of the Mranmas, signify- 
a custom-house. The four Chinese already mentioneil 
were five days in coming from Tienniotheou or Mainti to the 
Ust village in Yuiman, which they do not name, but say that it 
eft 
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had a garrison and customhouse, and it was probably the same 
with the Mowun or Lauosocn of the cmbas^-. There ihe 
Chinese embarked on a river, and in twenty-one days reaclied 
Ava. Ic was probably on the river passing Santa that they em- 
barked, as from Mowun tlie embassy was three days in readi' 
ing Panmo, which is on the bank of the Erawadi. where the ri- 
ver from Santa joins it. 

Pamno or Bhantno, as the slave who composed the general 
map wrote, is the capital of the principality belonging to the am- 
bassador, and is culled Singgai Tssen by the Cliinese. The 
same people call the Erawadi by the name Kiangnga or tireat 
Fish River, Kiang in the Chine&e language implying a great 
river, and Alio a, small one, in the same manner as in the 
Mranma dialect the former is called Mrit, and the latter 
Kliiauii. Many of these small rivers, however, it must be ob- 
Bervcd, are larger than the Thames at Windsor. From the cir- 
cumstances above mentioned, the authors of the Universal His- 
tory must be wrong in supposing the river of Ava or Erawadi 
to bt; the same with the Lu or Loiikiang of Yunnan, and the 
reason assumed for iheir hypothesis is quite unsatisfactory, for 
they say, that there is no other river in Yunnan, on that side, 
fio big us the river of Siam, to which the four Chinese compared 
but the fact is, that t}ie four Chinese did not embark until 
they came to the frontier, and seem only then, as I have said, 
to have embarked on a branch of the Ava river, at a town three 
■ ,daye journey from the great Erawadi, while they must have 
crossed the Loukiang half-way between Yongchang and Teng- 
ye, or seven days journey from where ihey embarked ; and in 
reality the part of the river Loukiang, between Yongchang and 
Tengye, according to D'Anvillc, is about 105 miles in a direct 
line from the frontier, on the bank of the river passing Santa, 
where I suppose the Chinese embarked. But, besides, I was 
assured by the oifieer, who gave me the account of the map 
here published, and who, as belonging to Panmo, on the fron^ 
tier of China, must have been perfectly well informed, that the 
£rawudi or Ki -*™r enters the province of Yunnan, 

but keeps fai- ti ihe whole principality of Panmo 

being inlorpose 
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D'Anville, an authojity always ti) be liighly respected, con- 
sidered the Loukiong as the head of the Pegu river, and the 
Sanpoo of Thibet as the head of the Erawadi ; the Brahmapu- 
tm having been in a great measure unknown to him. Major 
Bunnell having obtained better information respecting the last- 
L jnentioned river, made the Sanpoo and it the same ; and although 
Kr Mr Dalrymple, when he compiled my materials for Captain 
^Ki^meB, still adhered to U'Anville'a opinion, I have no doubt 
" that, to a certiun degree at least, Major Hennell is in this cor- 
rect; for among the Hindus of Nepal, the name Brahmaputra 
ii the only one known i'or what is called Sanpoo in the Chinese 
lerrey of Thibet, published by Duhalde, but compiled by 
'O'Anville. In Asam, again, although the term Brahmaputra 
:■ known, this great river, or the larger portion of it at least, 
.Anning towards Bengal, is mure commonly called Luhit or Ru- 
Jut While Major Renneil was thus able to correct the error of 
3^Anville, he was led, perhaps by the Universal History, into a 
liypothesis equally wrong, supposing tlic Lu or Loukiang of 
lYunnan to be the Erawadi, and not to run towards Pegu. It 
ip true, that the river, which passes on the west side of the an- 
nent city of Pegu or Pago, is a stream of very inferior size, and 
■BBS in the country of the Mranmas ; but the Loukiang of 
JTunnan, or Saluajn of the Mranmas, runs through the king- 
•Jiam of Pegu, and falls into the sea at Montama or Martaban, 
e of its principal cities, and the name Mien, placed by D'An- 
iTille in his map of China on the banks of this river, seems no 
,j«tber than Mon, which is the appellation by which the proper 
, natives of Pegu call themselves. By the natives, with whom I 
. conversed, the Saluasn is said to be a rapid and considerable 
Btream, by no mean.s, however, to be compared in magnitude 
with the Erawadi, which equals the Ganges, Brahmaputra, or 
Other rivers in Asia of the lirst size. 

. A little below Ava the Erawadi divides into two branches, 
each of great size ; that passing Ava equalling the Ganges at 
Banaras, while the other may be compared to the Yamuna at 
Kalpi. Now, the only two rivers between the Sanpoo and Lou- 
kiang, as represented in the Missionaries' Survey of China, pu- 
blished in Duhalde, that could be at all taken for these two 
branches of the Erawadi, are the Kenpou and that paafung 
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Tchoudsoug. The fuimer, wliicii it. by lUr tlit- largest, M^or 
Kennell, wur illustrioua gwtf^upln;!-, wiijeclured to be the ri- 
ver of Arakan ; but I tiiii cuiifiJi'iil, that in tbla he vas mista- 
ken, for all tlie native autliurities agrw in staling, that no great 
livta: lulls. ijiUj those salt-water ihaiuiels, mi one of which the ci- 
ty of Arakan Btajids, and that the largest stream joining these 
has its source south iroMi the country of Kasi Cassay or Meek- 
ley. Mr Arrowsniitit, therefore, in compiling the map of A»a, 
toiijectured, with doubt however, tlie Keinpou to be the same 
with tlie Kbia;ndu(en, or western branch of tlie Eraivadi, and 
has thus been reduced tu the necessity of representing the rivec 
of Tdioudsuiig as the great or eastern bratKh of llie Erawadi, 
"while the Keiipou and Loukiaug, two very inferior streams, 
have much longer courses ; and I have strong reason to sup- 
pose, that the Ken^xiu receives a portion of the Brahmaputra, 
Very much increasing iu size, although the givater portion, no 
doubt, runs through Asam to Ijengal. Such anastomoses of 
great rivtrs have been doubteil by geographers ; but the exis- 
tence of the Casiqiiiari, couneeting the Orinoco and Amazona, 
K^nis to he now fully established. I do not, thereture, think 
the conjecture of Mr Arrtiwsinith well i'ounded, as it would re* 
quire llie western branch of Erawadi to be lai^er than the 
eastern, which is not the case. 

On this point two hypotheses may be formed. The fjiic 
whicli I adopted, when I deUvered the geographical materials 
to the Governor-Genera], was as follows. I thought it highly 
probable, owing to tlie death of the P. Bonjour, who was em- 
ployed to survey Yunnan, and the sickness of his companion 
the P. Fridelli, (Duludde, folio edition, tome i. preface, p. S5.), 
and this while they were on tlie frontier of Ava, that some 
mistake had crept into the map of die western part of the 
provijice of Yunnan, and that the P. Regis, who formed 
the materials into a map, finding the large river Naukiang 
coming south in Thibet, and another river running nearly m 
the same direction through Yunnan, and called Loukiaug, look 
them to be the sat ' any person who is acquainted with 

the Chinese habi N in foreign words into L, 

would readily (on '. He therefore, I thouj 

xnade the Naul^ia ' N. take a turn to the 
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wird, in order to join it to the Lonkiangi but I suspeclwl, that 
he should have continued it straight south, to join die river of 
Tchoudsoiig, and that the united streams ^ould have received 
the river pasung Tengye and Santa, as well as that farther 
suutl], which tlie Mrannios call Shue Li. On this h^pothe^a, 
the Salufen or Loukiang would be made to rise from the moun- 
trius which separate Yunnan from Thibol, and both the Mee- 
khaun and Erawadi, or Kioulong and Kiangnga, would have 
much longer courses, as the officer of Ponmii asserts is the case. 
This latter circum stance weighed strongly with ine, and I of 
course conceived the KenjMU to be the same wiili the Khiten- 
clU8?ti, although I recdv«l several accounts, stating that this 
river proceeded no farther than tiie country of the Kasi Shan 
or Nora, whidi bounds Asam on tlie south. 

Both Mr Dalrymple, liowever, and Mr Arrowsniith seem to 
Ittve thought it rash to infer an error in tJie P. Regis ; and, as 
I am willing to subscribe to their (pinion, I have Ibrmed an- 
other hypothesis, Mr Arrowsmith's, for the reasons above men- 
tioned, being, I think, untenable, as it would make tlie Khifen- 
dtiien larger than the Erawadi. AVe may su])po9e that the 
Kenpuu is the principal head of the Erawadi, and, after leaving 
Thibet, and receiving a branch fiom the Brahmaputra, which 
I believe to be the case, that it proceeds south-east to join the 
river from Tchoudsong in about the 26th degree of N. latitude. 
Thus, we have two brandies ol' the Erawadi arising from the 
alp'ute regions of Tliibet covered with perpetual snow, while the 
Khitenduien rises from the lower mountains bounding Asam on 
the south, in about tJie 95° of N. lat. If this hypothesis be 
adopted, then D'AnviUe and Dalrymple are so far right, that a 
portion of the Sanpoo or Brahmaputra river enters into the 
Erawadi, and that the Loukiang is not any part of that river, 
but fonns a river of Pegu ; although D'Anville is so far wron^ 
that it is not the river on whlcli the capital of Pegu stands. 
Major Renncll, again, will be periieclly right in bringing the 
principal i^trcam of the Sanpou into Bengal ; but wrong in ma- 
king the Kenpou the river of Arskaa, and the Luuldang that 
sf Ava. 
t To return to the ambassador's m^. — At Panmo he was in 

capital (^ bis own territory, one of the nine principalities rf 
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the Shanmos or Mrelap Sban, as they an; called by lli^ 
mas; but by ibe Cbinuse, this people is called Payee, while 
Lomiim is the name tbej give to the Mrannias, or people of 
Ava. In going from Panmo In Amarapura, to render an a 
count uf his mission, the aniba^jsaiW took fourteen daya;4| 
that, tlie distance being nearly 150 miles in a direct tinet | 
must have come at the rate ol' eleven miles a day. Zabbwhnago, 
the Mranma town highest on the Erawadi, is five days of tliesc 
journeys from Amarapura, and the boimdary ol' the Shaiiwas 
may therefore be about sixty mites from the capital, leaving the 
breadth of the Slianwa territory, between the Mranma boun- 
dary on the Erawadi, and Yunnan on the Paimio, above 100 
miles. Amarapura is the Pali name fm* the city called Aenwa 
zit (New Ava) in tlie vulgar dialect of the Mrannias, and lias 
been the capital during tJie late king's reign. In this maj 
is called Shueprido, or the Golden Hoyal Re^dence, whj 
among die courtiers of Ava, is a common manner of expre 
as is also Mroilogri, or the City of the Great King. 

The Shue Li, which in the map is called a Khiaun or small 
river, has a course of above 200 mdes in a direct line, and wa- 
ters a country of that length, and between 40 and 50 miles 
wide, About 40 or 50 mites lielow its mouth, the map places 
the entrance of another stream, joining the Erawadi on the right, 
and called the Miehzha. Some way above the mouth of the 
Shue Li, this map places, on the same side of the Erawadi with 
the Mfchzha, another small river called the Kokue, which, in 
another map, probably by mistake, is called Shue Li ; but the 
two maps hcrcalnut diflfer a good deal in the relative situations 
of several towns. 

Between the Erawadi and the frontier of Yunnan, and above 
Panmo, the map plaws two cities, according to the officer sub- 
ject to its prince. These are called Kakkio and ^Va?nmo; but 
we have no rule to judge how far these are from his capital ; 
nor do I find them mentioned in any other map, unless we sup. 
pose, that two cities placed in another map in a similar situa- 
tion, but called by c ' ■ raes, are tlie same, the other names 
having been ^vei In this case, the nearest \a 

Panmo would be fi ' beyond tJiat city, and 

other would be tw< tlier; but this map, giri 
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days journey t'rotii Aniarapiira tu Panmu, a distance of 
fl50 miles, we have 8! miles for each day's journey, making the 
ft Wer city about 42 miles, and the uppej- iibotit 58 miles distant 
f fiwn Panmo. The territory of the Prince or Zabua of Panmo, 
knrever, occupies the whole space between the Eravradi and 
YDTinaji, probably 230 miles in length, but narrow in proportion. 
Oppo^te to Panmo, and extending along the right bank aSi 
fte Erawadi, is the territory belonfpng to the Zabua of M(M^! 
pun, the most powerful thief of the Slianwa country. His c^- 
ftai is said in this map to be situated on a small branch of the 
Erawadi, entering that river opfwsite to Kakkio, and to be fifWn 
jhys journey from Panmo: but Momiin or Tengye, by the same 
•talculation, is thirteen days journey, and, being only about lOO 
ataies in a direct line, we liave only 7^ miles for the day's jour- 
ney, and we must place Klogaun about 15 miles larther from 
fianmo than Mr Arrowsmith has done. Ten days, or about 
fpl mdes beyond this, between the river of Mngaun and the 
£rawadi, we have Paia'ndua?n, a city belonging to the Zabua 
of Mogaun. I'aia^nduien, in another map above mentioned, is 
knade one of the towns atuated on the other side of the Era- 
'Vadi, belonging to the Zabua of Panmo ; but as this chief 
; ttlaces it in the dominion of his neighbour, there can be little 
'doubt of the author of that map having made a mistake. Be- 
^nd PMsenduam, the Erawadi divides into two branches, the 
^Ste, I suppose, being the Kenjxiu, augmented by a branch of 
Ae Sanpou or Brahmaputra, and the other being the river of 
/Tchoudsong. Between these, twelve days, or about 90 miles 
■^Swm Paitendua^n, is a town, like it beion^ng to the Zabua of 
,'Mogaun, and called Khandi, It is probable, that Faicendusen 
I'ted Kandi are the towns or countries which the people of Asam 
'tan Chingpho and Kamti, and place to the west of theb; coun- 
'ty, Chingpho towards the south, and Kamti towards the 
%rtb. In Mr Arrow&mith's map of Hindustan, the latter ha» 
I^ mistake been placed in the space wliich should have beai' 

nipied by Manipur or Kasi, as will apfiear from the annexi 

jketch of Asam, which was drawn by a native, and commum. 

bited by me to Mr Arrowsmith. Although I have here stated, 

Qiat PaimnduBen and Khandi belong to tlie Chief of Mogaun, 

^t I have received other information, according to which then 
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towns are governed by distinct chiefs, of the same race, indeed, 
with the Zalnia of Mogauu, but toiaily independent of his au- 
tjwrity, and dignified with the same title. Twenty days jour- 
ney, or about 160 miles from Paiwnduien, and wcbI from the 
western branch of tlie Erawadi, the anilwRsador's map has a 
town called Malnlun Wesah, the inhabitants of which, accord- 
ing to the officer, are not subject to Ava, but wear while dresses 
like the Kula.s, or natives of Hindustan, and are, I presume, 
the people of Asam, who have now adopted the manners of tlie 
Bengalese. The officer never was at Mainlun, but learned tliat 
the road passes over many difficult mountains. From this ac- 
count, I do not see it necessary to extend the northern limita uf 
the onpire of Ava farther north than has been done by Mr 
Arrowsmith ; but as in his map of Hindustan he has extended 
Asam a degree farther east than in his map of A»a, the Ken- 
pou, on leaving Thibet, must be bent east, and continued near 
the frontier till it joins the ri\er from Tchoudsong, when both 
turn south to Panmo and Ava; and farther, the distance 
tween the frontier of Asam and that of Yunnan in China, 
direct hne, will be about 140 miles. 



AttT. V. — On the Bed of t)ie Gertrmn Ocean, or North St 
By RoflEUT SxEvjiNsoN-, Esq. F. U. S. E. h M. W. S. 
I Engineer. Commutiicated by the Author. 

JL ilE effijrts of man in exploring the more occult processes of 
nature are necessarily much circumscribed, especially when his 
attempts are directed to the investigation of regions which hia 
senses cannot penetrate. It has ace()rding]y been wilb the ut- 
most difficulty diat his exertions have been rendered in any de- 
gree successful in prying into the howeis of the earth, or in his 
endeavours to ascend to the aerial regions. In proof of this, 
the limited excavations even of die most extensive mining-works, 
Jfjave required the lap™ "f n^es, and the powerful stimulus of 
^^mmercial entei-pti -ccomplishment. Fi-om these, 

• Bead before ihe Wt -y Society, gith March 1S20. "J 
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ibe philoiiopher has not liilhtTto derived much light, to enable 
him to compare the theories wliich have been assigned by geo- 
l(^!>ts, to account for the vaiiuus and discordant appearances of 
the struL-ture of tlie glube. It has also been with much diffi- 
culty, and at no small personal liuzard, that the philosophical 
e(K(Lurer has ventured to climb the highest mountains, to exa- 
mine into the phenomena of the atmosphere. The balloon has 
indeed enabled us to attain still higher points of elevation; 
but OS yet we do not seem to have made proportional pro- 
giefis in knowledge. In all such attempts to ascend the 
gieaiest heights, or penetrate the deepest excavations, we still 
breathe in our own element, though under different modtli- 
cations. If, however, we would explore the depths of the 
Ocean, we immediately encounter an element to which the or- 
ganization of our lungs is not at all adapted ; the denaty 
of air, compared with water on a level with tlie surface of 
the sea, being in the ratio of 1 to about 830 ; and our difficul- 
ties must consequently increase in a very rapid proportion. 
Here, therefore, we are unavoidably left to conjecture on many 
pants of our enquiries regarding tliis highly interesting sub- 
ject. Even the ingenious contrivance of the Diving-Bell contri- 
butes but little towards our investigations for ascertaining the 
nalureofthebottomofthesea, at least to any considerable depth, 
on account of the difficulty of its application in situations exposed 
to stormy weather, and also of the increasing ratio of the pressnre 
of the fluid as we descend. This curious machine, it is believed, 
vas invented and employed, about the year 1720, by a Captain 
Howe lor raising the wreck of ships upon the coast of Scotland ; 
and in the year 1778, the active mind of Smeaton first applied it 
to the operations of the engineer. 

Our knowledge of the bottom of the ocean, therefore, remuns 
•till very imperfect, and, with little exception, the simple appa- 
t&tus of the mariner, consisting of a plummet and line, continues 
to be chiefly in use for ascertaining the depth of the sea, and 
the nature of the ground. With these, and the addition of a 
Utile grease applied to the lower extremity of the plummet, 
i^ich strikes aganst the bottom, we learn the quality of the 
6oil, though iinperfeclly, by the particles which adhere to the 
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grease. — What the navijrator has yet been able to discover 

garding the depth and tlie nature of the bottom 

Ocean, 1 shall now endeavour to notice, being mysell' 

offer the result of a pretty extensive acquainUncc with thi*- 

of enquirv. -i 

It may be necMsary to premise, in treating of a. subject' 
extensive, and in comparing great things with HUial!, that wel 
obliged to speak of the North Sea as a bay or basin, and of 1 
immense collection of debris which we meet 
over a great proportion of its bottom, under ihe cunmtun 
peltation of Sand-IJanlts. We niuHt also be allowed to cons 
the undulating line, or the irrepuiariiies of the Ijottoni, to i 
chiefly from the accumulatiun of deposited matters ; and in i 
of the situations connected with these banks, we arc supporte 
and l)orne out in this conclusion, by their local positions rdft 
lively to the openings of friths, and the line of their directioi 
in regard to ihe set or current of the ebb tide. 

The accompanying Map (Plate II.) of the ea.stern 
Great Britain, with the opposite Continent, thongli upoif' 
small scale, exhibits numerous soundings of the depth of 
German Orean ; and the sections delineated cm it will perli^ 
he Ibund to give a pretty distinct view of the subject. Thi 
<^art extends from the coast of Prance, in latitude 50' 
to 61° N. On the east, this great basin is hounded by Sen 
raark and Norway, on the west by the British Isles, on the sout) 
by Germany, Holland and France, and on the north by th< 
Shetlimd Islands and the Great Northern or Arctic Ocean. Th 
term German Ocean, though in very common use, is certainly 
not so comprehensive in its application to this great basin 
oi North Sen, now more generally used by the navigator. Thi 
extent of this sea from south to ntffth, between the parall«li 
latitude quoted above, is 233 leagues, and its greatest breadt 
from west to east, reckoning from St Abb's-Head, on the coas 
of Scotland, to Ring Kiobing Froid, on the opposite shore a 
Denmark, is 135 leagues. The greatest depth of the water ii 
this basin seems to be upon the Norwegian side, where thi 
soundings give 190 fathoms ; but the mean depth of the whold; 
may be stated at only about 31 fathoms. 
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To be more particular with regard to the depth of the German 
Ocean, or North Sea, it wUi be observed by the sections and sound- 
ings marked upon the chart, that the water gradually deepens as 
we sail from soutb to north. The first of these sections which we 
shall notice is on the parallel of S degrees of east lon^tude, 
running from Ostend to the latitude of the northmost of the 
Shetland Islands, being an extent of 227 leagues. The depth, 
taa will be seen from this section, (which, to avoid confu^on in 
tthe ho^y of the chart, is traced along the western side of it,) 
/raries ratlier after an irregular progression, frcon 120 fa- 
thoms towards the northern extremity of tliis sectional hne, to 
,58, S8, 24 and 18 fathoms, as we proceed southwards, to with- 
iu five miles of the shore, nearer which we do not approach 
,in our remarks regarding the soundings. Notwithstanding 
.the irregularity of the depth from the occurrence of nume- 
MToiis sand-banks, it is curious to observe the increase upon the 
•whole as we proceed from south to north, by which tliia sea ex- 
|hiUts all the characteristic features of a great bay, encumbered 
liwith numerous sand-banks. 

In the same manner, though not strictly connected with our 
present purixise, we way observe, that the English Channel 
ideepens progressively from Dover to its entrance, formed by 
<&te LandVEnd of England and the Isle of Ushant, on the 

■ coast of France ; so that the Strait between Dover and Cal^s 
tmay be said to form a point of [tartition between two great 
linclincd plaiies^, forming the bottom of these seas. 

lesides the longitudinal, or north and south sectional line 

•described above, we have also six other sections delineated in an 

Bsterly and westerly direction, across the accompanying chart, 

. which are as follow. One between the Shetland Islands 

■ and the coast of Norway ; a second between Tarhetness in 
» BosB-shire and die Naze of Norway ; a third extends from 
itiie Frith of Forth to the coast of Denmark ; a fourth from 

the mouth of the River Tyne to Sylt Island, also in Den- 
<tnark; a iifth from Flam borough- Head, in Yorkshire, to the 

mouth of the River Elbe ; and the sixth is from Yarmouth to 
^£ginond-ap~Zee, on the coast of Holland. Other sections of 
■this aea have als(t been made, which include the general elera- 
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tion of the land, as, tor example, one of these extends 
HuUand across the Gennaa Ocean to tlie Tlinmes, and tliroiigli 
the interior oi' the counti'y to tlie Bristol Channel ; then cros^ug 
St Gieorge's Channel, this sectional line passes ihrougli 
southern extremily of Ireland and fallc into the Atlantic 0< 
but this will be more particularly noticed, when I come to 
of the bed of the English Channel, in a future paper. 

On examining the accompanying cross sections, oi the 
of water on the same parallel they will be found to vary coaui 
ably. It may, however, be stated as a general conclusion, thtt 
there is a greater depth of water on the eastern and western 
sides of the German Ocean than in its central parts, and thai 
upon the whole, it is deeper on the British than on the conlii 
tal shores, the coast of Norway excepted. 

We have already observed, that this sea is much 
ed with sand-banks, or great accumulations of debris, especially 
in the middle or central parts, and also along tlie shores to- 

1 words what may be termed the apex oi* the bay, extendingfrom 
the River Thames along tlie shores of Holland, 8:c, to the 
Baltic. One of these great central banks, delineated on the 
chart, and known to mariners as the Long Forties, trends 
north-east in the direction of the ebb-tide from the entrance 
of tlie Frith of Forth no less than 110 miles, while the 
Denmark and Jutland banks may also be traced on the cliart 
from the entrance of the Baltic, upwards of 105 miles in a 
north-western direction. Besides these, we have also another 
great central range of banks, which is crossed by no fewer 
than four of our sectional lines. These are known under 
the common appellation of the Dogger Bank, which is sub- 
divided by the navigator into the Long-Bank, tlie White-Bank, 
and the Well-Bank, including an extent of upwards of 354 
miles from north to south. There are also a vast number of 
shoals and sand-banks, lying wholly to the southward of our 
section, between Flam borough-Head and Heligoland. Alto- 

1 -^ether, therefore, the superficies of these extenave banks is 
j«^und to occupy no in' ' ible portion of the whole area of 

L' e German Ocean ; 1 hich, in making these inves- 

^^ — ^tions, has been es 
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K&iiles, while the aggregate suiierficial contents of llie sand-banks 
■ .alone amount to no Iras than S7,44S square miles, ur in- 
[•dude an area t^ about 5i of the whole uuriace of llie Nonh 



But to render these dtmenaions a little more familiar by compK- 

on, we may notice, that the Island of Great Britain contains 
about 77,244 square miles, being not quite one-half of the aPeu 
■of the North Sea ; so that the urea of the Sand-banks bears a 
proportion equal to about one-third of the whole terra firina of 
EngUuid and Scotland ; and they are, therefore, perhaps, farmore 
-considerable in their extent than has been generally imagined, 

In speaking of the dimensions of sand-banka situate in the 
middle of the ocean, we are aware that great allowance must be 
made in forming a projier estimate of their extent, espeeially 
in speaking of their cubical contents. From a vast nuuibei' of 
obaervationG and comparisons relative to this subject, 1 have, 
however, been enabled to determine, that tlie average height of 
these banks measures about 78 feet, from a mean taken of the 
whole. In ascertaining their height above the surrounding 
bottom, the measurement has been taken from the general 
d^th around each respectively. Now, upon taking tlie ag- 
gr^ate cubical contents of the whole of these immense collec- 
tions of debris, supposing the mass to be uniformly ihe same 
throughout, It is found to amount to no less a quantity than 
8,241,248,563,110 of cubic yards, being equal to aljout 14 feet 
of the depth of the whole German Ocean, or to a portion of the 
firm ground of Great Britain, on a level widi the sea, taken 28 
feet in perpendicidar height or depth, supposing the surface to 
be a level plane. 

These calculations at least tend to shew that an immense 
body of water must be displaced, in consequence of these banks 
occupying so very considerable a proportion of the bed of the 
NiHlh Sea, the unavoidable effect of which must give a direct 
tendency to the tidal waters, and the flux produced by siorma 
in the Atlantic, to overflow the bed of the German Ocean, in 
the same manner as if stones or other matter were ihmwn into 
a vessel already nearly brimful of water. This may further bo 
illustrated by considering the actual slate of any of the great 
inland lakes, as those of Geneva, Lochness, Lochlomond, Sic. 
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which lor ages past have been receiting Uie di;bris of the Eur- 
rounding nioiiniains. We must doubtless allow that they con- 
t£un a smaller portion of water, or are actually of a less depth 
tliau they were at an earlier period ol' the history of the globe. 
Accordingly, &om inquiries, which, in the prosecution of this 
subject, I have been led to make regarding the two last nienDoned 
lakes, it has satis facto Hly appeared that their waters are subject 
to overflow or rise upon their banks. On Lochlomond, in par- 
ticular, the site of a iiouse at the tillage of Luks was pointed out 
to me, which is now permanently under Uie summer-waler-tnark, 
while the gable of another house in its neighlwurhood is in du^ 
ger of lieing waslied down by the increase of the waters of the 
loch. Whether this strikuig appearance is to be attributed 
wholly to natural causes, or partly to artificial operations uptKi 
the bed of the River Leven, flowing from the loch, I have had 
no opportunity of inquiring. But the great l:>cnch or flat space 
round the margin of the loch, which is left partly dry during 
summer, forms altogether such a receptacle for debris, as to be 
sufficient to aflat the surface of the loch, and indeed permanent- 
ly to raise its waters. We also infer, though by a diflereat pro- 
cess, that the constant deposition going forward in the bed of 
the German Ocean, must likewise displace Jts waters, and (pve 
them a tendency to enlarge thar bed and to overflow their 
banks or boundary. 

Ill this view of the subject, it will appear that we have not 
only to account for the supply of an immense quantity t£ do- 
brifi, but we must also dispose of the water displaced by the pro- 
cess of deposition which is continually going forward at the bot- 
tom of the ocean. 

With regard, then, to the supply of the debris of which these 
Iianks are composed. — We find that a very great portion of it 
consists of siliceous matters in the form of siuid, varying in size 
from the finest gnuns to coarse bulky particles, mixed with coral 
and pounded shells, the quantity of these calcareous matters 
being altogether astonishingly great; and being specifically 
lighter than the particles of sand, the shells generally cover 
the surface of these sunken banks. AVith regard to the vaat 
collection of siliceous particles connected with tJie banks, our 
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Sea icmiB, to an almost unlimited extent ol' drainage iTom the 
surrounding countries, on which the change ol' the seasons, and 
the succes^on ol' rain and of drought ^pon the surface of the 
earth, are unreasingly producing their destructive effects. AH 
have remarked the quantity of mud and debris witli which every 
rill and river is charged, even after the gentlest ahower ; espe- 
cially wherever the hand of the agriculturist is to be found. 
His labours in keeping up the fertilizing quahty of t)ie ground 
CDOEOst in a great measure in preparing a fresh matrix for the 
chemical process or the germination of the seeds of die earth, iiig , 
lieu of that portion of the finely pulverised &6i! which the raina; 
are perpetually carrying to the sea, as the grand receptacle and 
store-house of nature for these exuviae of the globe. From the 
effect of rills and rivulets, we should, perhaps, rather be apt to , 
expect a greater deposition in the bed of sheltered bays and 
arms of the sea, than we really observe. So that wc can readily 
beheve that the quantity of debris, even for a single year, along 
Bucb an extent uf coast, may bear some consideration in respect 
to the bed of tlie German Ocean ; what, then, must thece ef- 
fects produce m the lapse of ages? 

Whatever be die 'cause, the fact is certain, that on almost 
every part of the shores of Great Britain and Ireland, and their 
connecting islands, from the northernmost of the Shetland to 
the southernmost of the Scilly Islands, and also upon the shores 
of Holland, and part of France, particularly in the neighbourhood 
trf" Cherbourg, this wasting effect is going forward. These shores 
I have myself examined. But my inquiries have not been con- 
fined to the coasts wliicb I have personally visited, having also, 
through the kind attentions of some nautical friends, been en- 
abled to extend my investigations even to the remotest parts of 
die globe. The general result has been, that equally in the 
Biost sheltered seas, sucli as the Baltic and Mediterranean, and 
on the must exposed points and promontories of the coasts of 
24orth and South America, and the West India islands, abun- 
dant proofs occur, all tending to shew the general waste of the 
land by the encroachments of the sea.. Such wasting effects are 
^uite faraihar to those locally acquainted with particular por- 
tions of the shores ; and I have often received their testimony 
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to thesT facts, as tlie sad exi>erienee ol' the removal of buildings, 
and the inundiition of extensive tracks of land by the cncroach- 
nient of the sea. 

Indeed, by a closer inquiry into this dejMtrlnieiit of the sub- 
ject, we shall, perhaps, find ourselves rather at u loss to account 
for the smallness of the qnanlity of this deposition, consider- 
ing the waste which is constantly going forward in the process of 
nature, and even be led to seek lor its wider distribution over 
the whole expanse of the bed of the ocean, as has been sup- 
posed in that theory of the globe, so beautifully and no ably 
defended by 
f^r. 



■ late illustrious countryman Professor Play-' 



One of the most striking and gcTieral examples of tliis kind 
may perhaps be found in the abrupt and precipitous headlands 
and shores which we every where observe along the coast, and 
which we suppose to have once been of the same sloping foim 
and declining aspect with the contiguous land. In the production 
of these effects alone, an immense quantity of debris must have 
been thrown into the bed of the ocean. The channels which 
are cut by the sea in the separation of parts of the mainland, 
and the formation of islands, no doubt make way for a conside- 
rable portion of the displaced Huid ; but still these channels, 
when filled with water, come far short, in ]xiint of bulk, when 
compared witti the portions of the elevated land which are thus 
removed. Now, it has been alleged by some, that while the 
land is wasting at certain points, it is also gaining in others ; 
and this is a state of things which is freely admitted to take 
place in various quarters ; yet these apparent acquisitions are 
no more to he compared witii the waste alluded to, than the 
drop is to the water of the bucket. But accurate observations 
regarding the formation of extensive sand-banks, and the ac- 
cumulaiion of the debris, of which they are formed, are not to be 
made in a few years, perhaps not in a century, nor indeed in 
several centuries ; for although the short period of the life of 
man is sufficient to afford tlie most incontrovertible proofs of the 
waste of the land v become observers, yet when we ex- 

tend our views ti ' the ocean, and speak of the 

events and change ; going fbrwai-d, we muat v 

tw supposed to set 
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We have many convincing proofs in tlie natural history of 
tile globe, that the sea lias at one lime occupied a much higher 
-elevation tlian at present. On the banks of tlie I'ritii of Forth, 
■ Borrowatounness, for example, I have seen a bed of ma- 
fihelts, which is several feet in thickness, and lias been found 
to extend aliout three miles in length, and wliicii is now situate 
.Kany feet above the present level of the waters of the Forth. A 
IKcent illiistratjon of this subject occurred also in the remorkablt; 
'^scovery of the skeleton of a large whale, found in the lands 
rf Airthrey, near Stirling. The present surface of the ground 
where the remains of this huge animal were depoated, having 
been ascertained (by my assistants, when lately in that neigli- 
l»urhood) to be no less tlian 3i feet 9 inches above the present 
'jbvel of the Frith of Forth at high water of spring-tides. Now, 
•frhether we are to consider these as proofs of the higher eleva- 
n of the waters of the ocean in the most general acce])tation of 
Reword, at a former period, I will not here attempt to enquire. 
'Sut aside from these anomalous appearances, there is reason for 
faking that the waters of the higher part» of the Frith of Forth, 
B those of the Murray Frith, may at one time have formed a 
ision of lakes, with distinct barriers, as we find in the case of 
x:huesti, and the other lakes fonning the track of the Caledonian 
iCanal. My object on the present occasion, however, is simply to 
ilice the wasting effects of the North Sea upon tlie surround- 
5 land, ils deposition in the bottom of the sea, and the couse- 
i^uent production of surplus waters at the surface, and to en- 
count lor these appeartmccs consistently wilh the 
|ws of nature. The opinion accordingly which I have form- 
al and the theory which I have humbly to suggrat, (for I am 
Dt aware tliat this subject has been before particularly noticed), 
t, ihat the silting up of the great basin of the North Sea, has 
Ldireot tendency to cause its wafers to overflow their banks. 
} H^erring to the chart, we find that the North Sea is sur- 
|(8inded with land, excepting at two inlets or apertures, the one 
'ffitendiog about lOO leagues betweca the Orkney Islands and 
the Norwegian coast, and tlie other between Dover and CalaiR, 
which is of the width of 7 leagues. The aggregate 7cni£r-way 
I rf these two ])iiBsages foi-ms the track for the tidal waters, and 
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also for the surplus waters produced dunng storms which a 
the Atlantic and Arctic Oceans. It is also obvious that this 
water-way must remain nearly the same, and admit a con- 
stant quantity ; or, to speak more correctly, by allowing these 
inlets to follow the general law, they must be enlarged by 
the waste or wearing of their sides, in a ratio perhaps great- 
er than the silting up of the bottom in those particular parts, 
while the interior and central portions of the German Ocean 
are continually acquiring additional quantities of debris, along 
with the drainage water of the widely surrounding countries. 
If therefore the same, or a greater quantity of tidal and sur- 
plus waters continue to be admitted from the Atlantic and 
Arctic Seas into this great basin, where the process of depon- 
tion is constantly going forward, it is evident that the surface 
of the German Ocean must be elevated in a temporary and pro- 
portionate degree, and hence the production of those wasting 
and destructive eifects which are every wliere observable upon 
its shores. 

This reasoning is also apphcable, in a greater or less degree, 
to all parts of the world ; for as the same cause every where 
exists, the same effects, when naitowly examined, must every 
where be produced. In the Southern or Pacific Ocean, we 
have wonderful examples of great masses of land formed by 
madrepores and extensive coral banks, which in time assume all 
the characteristic features of islands. These occupy consider- 
able portions of the watery bed of the ocean, and displace cor- 
responding portions of tlie fluid. Immense quantities of mud 
are also said to be deposited in the Yellow Sea of China, in the 
great deltas formed at the mouths of the Ganges, the Plate, the 
Amazons, the Misasippi, the St Lawrence, the Nile, the Hlune, 
and other large rivers, whose joint operation both at the surface 
and bottom of the ocean, are continually carrying forward the 
same great process of displacing the waters of the ocean ; for it 
matters not to this question whether the debris of the higher 
country which is carried down by the rains and rivers, or is oc< 
casioned by the di' ■ ■ produced by the ocean itself on the 

marg^ of the Ian' at the bottom or surface of the 

ocean, it must s i displace an equal or g 
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bulk or the fluid, and has therefore a direct tendency to produce 
the derangement which we arc here endeavouring to describe. 

A striking illustration of this doctrine may be drawn from 
M. Girard's able and ingenious observations on the delta of 
Egypt, made in 1799, and published in the Mem. de TAcad. for 
1817, in a memoir Sur la VaUie dEgypte, ei sur lexliaussement 
sktdaire du Sol qui la rcamvre. It appears that the whole soil 
of the " Valley of ihc Nile" is very considerably increased by 
the alluvium deposited annually by the inundations of the Nile, 
as ascertained by the marks on some ancient nilometers and 
statues, the dates of which have been traced and copipared by 
Girard, with the corresponding historical periods. In the quarter 
of Thebes, where the statue of Memnon is erected, the increase of 
the soil since the commencement of the Christian era, is 1™.924 
(6 feet 8.7 inches), or this process may be stated as going forward 
at the rate of 0^.106 {4.17 inches), in the course of each cen- 
tuiy. The magnitude of the deposites at the mouths of the 
Nile in the bed of the Mediterranean appears to be no less sur- 
prising. It is remarked, that the Isle of Pharos, which, in the 
time of Homer, was a day's journey from the coast of Egypt, 
is now united to the continent. 

If, then, we compare these effects with the same process, 
going forward in a certain proportionate rate over all parts of 
the globe, and where the same facilities for these depositions 
being made on firm ground are not afforded, we shall find that 
the quantity of dcposite in the bottom of the ocean must be so 
considerable as to affect the level of the waters of the ocean. 

In thus disposing of the waste of the surrounding land beyond 
the accumulation of the simken banks in the German Ocean, we 
are not left at any loss for a distributing cause, as this is provided 
by the tides and currents of the sea ; and with regard to their 
" action we have many proofs, even at very considerable depths, 
by the breaking up of the wrecks of ships, the occasional drift 
of sea-weeil, and also drift timber, nuts, &c. into regions far 
distant from those in which they are spontaneously produced. 
The dispersion of fishes, evinced by their disappearance from 
the fishing^rounds in stormy weather, tends to shew the difu 
turbance of the waters of the ocean to tlie depth of 30 or 40 
fathoms, This observation I have frequently had an opportu- 
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nity of making near tlie eotrance of the Frith ol' Forth. Nuaie' 
roufi proofs of the sea bciiig disturbed to a conslderalile deplh 
liave also occurred since the erection of tile Bell Kotk Lighthuune, 
situate upon a sunken rock in the sea, 12 miles off ArbroaiL, ui 
Forfarshire. Some drift stones of larjje dimensions, measuring u]>- 
wards of 30 cubic feet, or more tlian two tons weight, have, 
during storms, been often thrown upon llie rock from the lieop 
water. Tliese large bouUler stones are so familiar to the light- 
keepers at tills station, as to be by them termed travellers. It 
is therefore extremely probable, llmt a large portion of the de- 
bris is carried down with the drainage water of the liigher coun- 
try, as before noti(«d, and ultimately washed out of the North 
Sea into the expanse of the ocean. 

The question which naturally arises a:i to the result of all tlits 
waste or tran^xisition of the solid niatiem of a large portion of 
the globe, is to enquire what has become of the body of water 
displaced by tliis wasting process. Without attempting to go 
into all the minuliai of this part of Uic subject, I shall here 
briefly observe, that there seems to exist (if I may be allowed 
so to express myself) a kind of compensating arrangement be- 
tween the solid or earthy particles of the globe in the one 
case, and the waters of die ocean in the other. Thus by the 
process of evaporation, and the universal application of wa- 
ter, which enters bo largely, in its simple or chemical state, 
into the whole animate and inanimate creation, the surface of 
the ocean may be kept nearly at a uniform level. Pheno- 
mena of this description are, no doubt, difficult in their so- 
lution upon the great st^alc, being met by the process of dt- 
composithn, which resolves bodies into their constituent parts, 
and also by our theory of the atmosphere, by which itfi li- 
mits and operations ai'e determined. But were wo to ab- 
stract our attention from the more general view of the sub- 
ject, and confine our inquuies to tlie German Ocean, the Baltic, 
the Mediterranean, the Red Sea, or to any othei- inland and 
ejrcumscril»ed ]wrts of t]ie ocean, this difficulty seems to be les- 
sened. Indeed thr iity is, and it is a pretty generally 
received opinion, i iiantity of water is actually ad- 
mitted at the Slrai d of Babelmandel, than Som's 
out of the Mcditt Seas. We consider water, 
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theteforc, as tlic great pabultwi of nature, whiuh, as before no- 
ticed, enters either simply or chemically into the constilulion of 
all bodies, and appears to he held, ahnost exclusively, in solii- 
tion, in the formation and maintenance oi' the whole animal and 
v^etaUe kingdoms, and is found to exist largely in the compo- 
sition of oil mineral substances. The quantity of water, con- 
sequently, that is required, and is continually supplied from the 
ocean by the process of evaporation, both for the support and 
leanimation of nature, muet be immense, and may of course be 
supposed permanently to absorb a very large proportion of tht; 
surplus waters of these circumscribed seas, while the remaining 
portion of surplus water, if not thus wholly accounted for, may 
be distributed over tlie general expanse of the ocean. 

But if we suppose with some, that in nature there is neither 
an excess nor diminution of the waters of the globe, and tliat 
Ihe united and counterbalancing processes of evaporation, con- 
densation, decomposition, and regeneration, bo completely equa- 
lize each other, that the surplus waters, ari^iig from the dis- 
placement of a portion of tJie solid surface of tlie globe, must 
again be wholly distributed and intermixed with the waters of 
the ocean, the portion of water remaining thus to be accounted 
for becomes more considerable, and, upon the great scale, must 
be permanently disposed of, indepentlenlly of the process of eva- 
poration. 

Another view has been suggested as applicable to ihe 
distribution of the surplus waters produced by tlie gradual 
filling up of the bed of the ocean. These waters, in place 
of being elevated in any sensible degree, may be naturally 
disposed to find their level in the great Polar Basins, or ob- 
late portions of the surface of the globe which are known to ex- 
ist next tJie poles. The oblate figure of the earth al the poles 
makes these imaginary pmnts the nearest to the centre of the 
earth, and consequently, with regard to level, they are also the 
lowest. It therefore appears to ibltow, that any filling up of 
the bed of the sea near the equator, or at a distance from the 
poles, will have the effect of promoting the retiring of the sur- 
plus waters to the polar regions by their own gravity, while 
the centrifugal foi-ce occasioned by the earth's diurnal motion, 
will pre^-eiit their being fartlier removed from the earth's centre, 
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without a, corrcspcNuiing elevation of the wslers in tbe gRMt 
polar hastm.' 

In this roantier such an aonunulation of water may, at a for- 
mer period of time, liave taken place at the then Poles of the 
Globe, as to have altered the posiliim of these pcnnts, and given 
ri»e to the Flood or temporary genera] overflowing of the waters 
over the earth's surface, producing a change in the beds of the 
aeos or oceans of former times. In this way may have been 
produced many of the phenomena observable in the <!rust of the 
earth, which are otherwise with much tUfficidtv accounted for. 

Of what has now been advanced, regarding the waste of the 
land by the operations of the sea, it will be proper to notice that 
much consists with my own personal observation. The conse- 
quences of this process must be the depositioD of debris, and a 
tendency to raise the bottom of the ocean, and produce a pro> 
portional elevation of the » ater. With ri^ard, however, to the 
ilistribution of the surplus waters that is produced, what I have 
now said is oficred with much deference, in hopes that some one 
better qualified than myself will turn his attention to this cu- 
rious subject. 



Art. VI. — Account of Mr Edward Naime's Process of Ar^^ 
Jlcial Drying and Free^dng by the Air-Pump. 

Vr HEN I observed in the First Number of the Edinburgh 
PliUosophical Journal, that your ingenious corresixindent Mr 
Hcracliel ascribes to Mr Leslie the invention of the process of 
artificial desiccation by means of sulphurk acid acting umier the 
receiver of an air-jmmp, I had a distinct recollection of having 
seen the same method in some paper in the Philosophised Tran- 
sactions ; but owing to accidental c'u-cum stances, it was out of 
my power till lately to verify this suspicion. The paper to which 
I allude is written by Mr Edward Naime, a well known opti- 
cian, and is entitled " '' account of some arperimenls made 
with an air-pump 'on's principle^ Sic. * II is a 

■ rubliihmt in ih^ J »■> for 1777, vuL livii, f. 611. J 
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paper of very great interest, and, in my humble opinion, con- 
tains, not only the method of artificial desiccation, but also the 
' principles and almost the whole process of artificial congelation 
by means of evaporation under an exhausted receiver. 

Having been perplexed by the disagreement of the pear gauge 
and the common barometrical gauges, in their indications of the 
d^;ree of exhaustion in the receiver, Mr NaJme was induced to 
undertake a series of experiments, in order to investigate the 
cause of the difiagreement. He exhibited to the Honourable 
Mr Cavendish, Mr Smeaton, and other members of the Royal 
Society of London, an experiment in which this disagreement 
amounted to some thousand times, and Mr Cavendish immedi- 
ately furnished him with a satisfactory explanation of the fact. 
" It appeared," he said, " from some experiments of his father 
Lord Charles Cavendish, that water, lehmever the pressure o^ 
(A« atmosphere on it is diminished to a certain degree, is imme- 
diateh/ turned into vapour, and is as immediately turned back 
ag^u into water on restoring the pressure. This degree of pres- 
sure is different, according to the heat of the water. When the 
heat is 72° of Fahrenheit's scale, it turns into vapour as soon as 
the pressure is no greater than that of three quarters of an inch of 
quickalver, or about one-fortieth of the usual pressure of the at- 
mosphere ; but when the heat is only 41°, the pressure murt be 
reduced to that of a quarter of an inch of quicksilver before the 
water turns into vapour. Hence it follows, that when the re- 
ceiver is exhausted to the above mentioned degree, the moisture 
adhering to the different parts of the machine will turn into 
vapour, and supply the place of the air which is continually 
drawn away by the working of the pump, so that the fluid in 
the pear gauge, as well as that in the receiver, will consist in good 
measure of vapour. Now, letting the tar into the receiver, all 
the vapour within the pear gauge will be reduced to water, and 
only the real air will remain uncondensed; consequently the 
pear gauge shews only how much real air is left in the receiver, 
and not how much the pressure or spring of the included fluid is 
diminished, and that equally, whether it consist of air or vapour," 
Now, this ingenious explanation, which Mr Naime considered 
aa perfectly satisfactory, contains the fundamental principle of pro- 
ducing artificial dryness and cold in the receiver of an air-pump. 
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■viz. that the evaporation from any wet body, and consequently its 
dryness, and the cold ariwng from evaporfttion, increase with thi 
degree of exhaustion ; and, consequently, that artificial dryness 
and artifidal cold may be produced under the 'receiver of an 
air-pump. 

In following out the valuable principle of Mr Cavendish, 
Mr Niurne placed several fluids and wet substances under the 
receiver. Three gr^ns of water in a watch-glass lost IJ gr^s 
by evaporation in 10 minutes ; 100 grains of spirit of wine lost 
9 grains. Every substance which he tried sustained a certain 
loss by evaporation, excepting svlphuric acid, which always 
gam£d, by absorbing the vapour exiialed from the wet part of 
the pump. Having thus ascertained that the exhaustion of 
the air produced a rapd evaiwration, and that the sulphuric 
acid absorbed the vapour tlius exhaled, Mr Nairne used this 
process for producing dry aw in t!i£ receiver, in order to try the 
effect of the passage of the electric fluid through a dry and a 
moist atmosphere. 

" I now," says he, "put some sulphuric acid into the reco- 
ver, as a means of trying to make the remaining conlenls of the 
receiver, ichen exhausted, as much as posaibh to consist of per- 
maitent air onb/, unadulterated with vapour.'" The consequence 
of this was, that the electrical phenomena were exhibited in the 
ajr which be had dried, and very imperfectly in air which he 
Jiad made damp, by introducing a piece of wet leather, and re- 
moving the sulphuric acid. 

The next step which Mr Nairne takes, is ia produce artificial 
cold br/ the air-pump, and he gives an account of his experiment 
in llie foUoiviug words : " Having lately received ii'om my friend 
Dr Lind some ather prepared by the ingenious Mr Wolfe, I 
was very desirous to try whether I could produce any coniflde- 
rable degree of cold by the evaporation of a?ther under a reco- 
ver whilst exhausting. Por diis piupose, I put the ffither into 
s phial, the neck of wliich was sufficient to admit the boll of a 
thermometer: this being placed on the air-pump, under a re- 
cover which hod a plate at tlie top, with a wii-e passing through 
a collar oJ' leather ; to this wire the thermometer was fixed, by 
which means I could easily dip the ball of the thermometer in- 
to the a::ther. 
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" The pump was now worked ; and whilst tlje receiver was 
exhausting, the ball of the thennometer was often dipped into 
the retlieri and when tlie degree of exhaustion by the barometer- 
gtiuge was 65, (which was tlie nltnost in this case that the pump 
would exhaust to), tlie degree of cold indicated by the fall oS 
the quicksilver in the thermometer was 48° below 0" on Faliren- 
heit's scale ; so that there was a degree of cold produced 103° 
colder than the air in the room where the experiment was made, 
the thermometer in it being at S5° above 0°. The pump waa 
kept continually working for half an liour, and the ball of the 
thermometer often dipjjed into the a-ther ; hut no greater de- 
gree of exhaustion or cold could be produced. The air being 
let into the receiver, the quickalver in the thermometer rose 
10=, viz. to 38= below 0°. 

" Fresh lether being put into the phiaJ to what was remain- 
ing, the thermometer rose to 30° above 0° : the pump was then 
worked again constantly for half an hour ; yet by the barome- 
ter-gauge, the degree of exhaustion was now not more than 16", 
and the degree of cold produced did not exceed the 11th degree 
below 0°, as appeared by the quicksilver in the thermometer. 
The air being let into the receiver, the remaining a;ther was ex- 
amined, and there were found several pieces of ice at the bottom 
of the phial, some of them as hig as large peas, which, when tlie 
a;lher became neai'ly of the heat of 32°, or freezing point of 
water, were entirely dissolved." 

The preceding extracts require no commentary. Tliey es- 
tahtish in the clearest manner the identity of the frigorific processes 
ol' N^me and Leslie ; and, as a proof that this opinion is not 
peculiar to myself, I have much pleasiu* in stating, what I have 
learned since the above extracts were made, that an eminent 
chemist, who has studied this subject most profoundly, has, for 
some years, in his public course of lectures, felt it to be his duty 
to aScrihe to Mr Niume the . discovery of the processes of arti- 
ficial drying and freezing by the air-jiunip. 

(Z.) 
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AaT. VII. — Account of the Fkan&le Water Main, contrived by 
thelaleMr Watt, for the Glasgow Water-Work Compant/. 
^^y John Kobison, Esq. F. R. S. E., 8ic. in a Letter to Dr 
■ -Brkwbteb. 

Mt Dear Sir, 

i HAVE now tile pleasure of sending you tlie account whicli I 
promised to get for you, of the Flexible Water Main, which 
the late Mr Watt contrived for the Glasgow Water-Work 
Company. I am indebted to Mr Creighton for the accompany- 
ing drawing. I am, with much esteem, very truly, yours, 5:e. 
John KoBtsoN. 

The Glasgow Water- Work Company derive their supply of 
water from a well and tunnel formed in a stratum of sand on the 
left hank of the Clyde, which affords a natural filter for the 
water of the river. As the city lies on the right bank, the con- 
veyance of the filtered water across the stream was a problem 
of some difficulty. The fertile genius of Mr Watt, however, 
enabled him to solve it *■ 

He suggested that a flexible iron main should be drawn across 
the bed of the river, through which pumping en^nes on the 
north side should raise the water from the well on the muth 
side. In executing this plan, the well and tunnel were dug in 
the sand near the water's edge. The well is 10 feet in diame- 
ter, and ita bottom is 19 feet under the ordinary surface of the 
river ; the feeding tunnel is 3 feet wide and 6 feet high, and 
extends for a considerable distance into the sand-bank ; the well 
has a wooden platform bottom ; its sides, and those of the tun- 
nel are built of granite, put together without mortar, and bak- 
ed with gravel, to prevent the influx of sand. The south end 
of the section pipe (or m^n) is turned down into the well to a 
sufficient depth, That part of it wliich lies in the bed of the 
river, is formed of pieces of 9 feet long, {exclusive of joints,) 

• We have hcBrd Mr Walt soy, al Ihe time he contrived this walei-pipe, that 
the idea was suggested tn him from a eonsidefalion of the flexibility of ihe lob. 
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and 15 inclies interior diameter. Part of the joints are I'ormed 

the usual way, but others are something like what is called 

*' ball and socket," or " universal joints." The whoie is laid on 

Strong Irames made of parallel logs ; these frames aip joined 

strong iron binges, having their pivots in liorizontal lines at 

;bt angles to the axes of (he pipes, and pas^ng through llie 

itres of spheres, of which the zones of the sockets are por- 

The flexible joints are at the extremities of the frames. 

will be easily understood from the figures in Plate IV, 

The frames and pipes were put together in successaon on the 

ith side of the river, and (the open or north end being p)ug- 

,) were hauled into and across the bed, in a trench prepared 

tlwm. The machinery for hauling them was of course on 

the north side ; the D)>eration was aided and directed by pod- 

The moveable joints of the pipes, and hinges of 

e frames, allowed them to assume the tbrm of the bed. 

Upon the plugged end emerging from the water on the north 

le, it was immediately opened and connected with the m^n 

to the pumps, to secure it ag^nst accidents from floods. 

"here is a contrivance for removing any sand wliich may accu- 

lulate in the pipe- That part which is under water is covered 

fer with stones and gravel, to protect it from injury from pa»- 

nng vessels, 

Iflate III, Fig. 1, is a section giving a general view of the rela- 
tive situations of the well, and the mfun 
through the river leading to the pumps. 

Fig. 2. a vertical section through the pipe at one oF 
the flexible joints. 

Fig. 3. a corresponding outside view. 



Fig. 4. ditto, 
Fig. 5. a 
Fig. 6. 



plan. 
»ss section of the pipe and frame. 
ditto of stock-joint and hinge. 



The demand for water having increased beyond expectation 
ance 1810, (when this work was completed,) a second main of 
18 inches diameter, similar in all other respects to the first, has 

en since added. 

At present, the consumption of water is reckoned about 8000 
per diem. TJie Company's establishment of engines is two 
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of SC inch cylinders, and 7 feet stroke, and one of 54 
<^ljnder, and 8 feet stroke. These are employed in raising the 
water from the filler to the reservoir for distribution ; but u 
some parts of the city lie 150 feet above the level of the 
there are two smaller engines for forcing water from the 
reservoir to a higher one t(» snpply these places. 
The Gbove, April 1820. 
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Art. VIII. — Account of the Subterranean Temple of 1} 
bvi. By Lieuti';nant-Colon'el Stuaton. Conimunii 
by the Authca-. 

± HE Temple of Ipsambul, (sec Plate IV.) is situated 
right bank (going up) of the Nile, which in this part of its 
course runs from south-west to norlli-east. The side of the ri- 
ver is here formed by a chain of sandstone rock, and in an in- 
terval of this chain, there is a valley of sand, the sides of which 
are formed by two rocks. These rocks are smoothed each XBfO 
the fafade of a temple- One of these temples is sufl^ct< 
known. 

The valley runs in a steep ascent, from the river to thCj 
sert, until the sand becomes ao high, as to be on a level witl 
summit of the rock on both sides. 

The sand drifting donuwards towards the river, had enti 
llie temple which we propose to describe, and eompletely block- 
ed up its eotrance to many feet above the architrave, so 
J as to conceal the greater part of the stujiendous figures, of 
which a very considerable portion is now visible. The sand 
is so fine, that when put in motion, it resembles a fluid. 
While we were ascending, our footsteps occasioned such & 
current of it, as to fpve us reason to apprehend that the en- 
trance to the temple would be again blocked up. ^Ve owe the 
removal of the sand, the uncovering of tlie fa9ade, and the en- 
trance to the temp "-«citions of Messrs Belzoni and 
_^eechey, employeii se by the Britisli consul Mr 
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The sand is now barred out by palm trunks and large stones, 
liirt unless a more effectual defence is provided, there is reason 
to fear, that the curious traveller will not be long gratified with 
the sight of a superb monument, which, until August 181T, 
had remiuned buried and concealed probably for many ages. 

Commencing at the south end of the facade, there is a slo- 
ping projection of 30 feet. At 4 feet 7 inches is the arm of the 
first colossal figure cut out i)f, and projecting from, the facade, 
between which and the figure there is a connecting block of 3 
feet thick. These figures cannot be styled Alto Relievos ; they 
are in fact Statues ; they measure 25 feet S inches across the 
'shoulders, and four of them occupy the facade, which measures 
127 feeL The left shoulder of the first touches the right shoul- 
der of the second, and so on. The rock is brownish and soft, 
and easily cut by the chisel. The part out of which the sta- 
tues are formed is whitish, which adds to die effect. They are 
beautifully cut, and the proportions, notwithstanding their 
magnitude, and consequent want of models, are so perfectly just, 
that no feature predominates, and every part appears small, 
symmetrical, and graceful. 

The statue to the north, or right hand of the portal, is visible 
to the elbow : that immediately to the lefV, or south of the door, 
is somewhat mutilated : tlie statue beyond it is visible to below 
the shoulder; while the second to the nortJi is buried to nearly 
the forehead. The statues have the high mitred cap, with the ser- 
pent or good genius on the forehead. The nose, mouth, and 
chin are of tlie most delicate proportions. The comers of the 
mouth, almost approaching a smile, give an expresMon of mild- 
ness, while the other features bear a character of firmness. 

The neck and shoulders are admirably formed. The 
muscles of the chest and abdomen are in the happiest repose ; 
the nipple and navel being visilile in front *. The statues are 
supposed to be naked to the middle, where we perceive a hand- 
some ceinture in zigzag lines, and a dress beneath, striped per- 
pendicularly. 

Over the architrave of the portal, is an alto relievo of Om- 
ris Hierax, placed in a niche, and measuring 23 feet 2 inches. 
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He holds in both hands [he sacred Tor, or crux amata, and 
a crown on liis head : under hi^ lefl hand is a female figure in 
alto relievo, measuring 5 feet 1 inch ; and under the right, a 
stoiT, with a fox's head at the top. The deception, arising from 
the correctness of the proportions, is such, that these figures do 
not appear one half of their real height. 

Two heroes in sculpture, having the bird with expanded 
wings over them •, present to Oaris, with one han<l, a figure re- 
sembling a monkey, and hold up the other hand. 

On the entablature are sculptured, bulls, geese, hawks, grass- 
hoppers, Anubis's, hieroglyphics, Stc. 8ic. On the summit of the 
cornice are seated figures of monkeys, or possibly of Typhons, in- 
diiferendy executed. The cornice bears sculptures of serpents, 
surmounted by globes. From the cornice to the architrave, 
the space measures 65 feet : the height of the facade may be 
100 feet. 

We enter the temple through a small hole made in the sand, 
under the architrave, part of which has been chipped off to 
fiitilitate the entrance, which is much choked up by the sand. 
The fai^ade, as well as the entrance and interior of tlie temple, 
are all cut out of the rock, and the great colossal figures, though 
projecting so considerably, form a part of the same rock. 

The first chamber has eight square pillars resting on pedes- 
tals, which do not appear in the plan, but which are merely 
square projections extending 6 inches or so beyond the pillars. 
£ach of these pillars has on its front a large colossal statue of 
the same block with tlie pUlar. These statues, which are about 
S2 feet high, have their arnis crossed, holding the crooks and 
flagellum : they wear the mitred cap, and are, in all respects, 
well formed ; the pupil of the eye is painted black ; and also die 
eye-brow, which, beyond the natural arch, is extended artificial- 
ly by a straight line in black. They are naked to the ceinture, 
which is fastened by a clasp ; below it is a close-fitting dress, 
reaching nearly to the knee, bearing an ornament or pouch in 
front, not unlike that of the present Highlanders of Scotland. 
These statues are co-"—- ■' "ith stucco, painted in rich and varie- 

■ This bird aeema t cos of the hero i it invariably accom- 
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gated colours: Their no?es are sliglitly aquiline; the under lip pro- 
jects a little ; the corners of tlie mouth express a smile ; the chin 
is finely formed ; the eye large and full ; the eye-brow well 
arched ; and the face very handsome. The expresMon is serene 
and benignant, and they resemble much the Jupiter mansuetus 
of the Romans. The ceiling is p^ted in blue and red, having 
a rich border, with large expanded wings. 

The paintings on the wall represent the hero in bis car : he i? 
in tlje act of discharging an arrow from his bow ; his aim is 
sure; his mien determined; his winged concomitant is above him; 
he wears a hclmeted cap ; his face and arms are naked ; and he 
has bracelets, armlets and collo;;. His dress reaches below hjs 
knee : He has a ^rdle, and the re'ms are fastened round his body- 
On the ^de of the car, which is painted blue, yellow, and red, 
is a quiver. The horses in the car have their nostrils open. 
They ar^ rampant, snorting, aiid covered with rich trappings, 
and plumes on their heads. They are stallions, \vith long t^ls, 
and their eyes partly covered witli blinkers. They have no 
bits, but are restr^uned by a nose baud. The hero is fullowe4 
by three comparatively smalt cliariot»i, each containing two per- 
sons, one of whom drives, while the other carries a. bow, arrows, 
fmd s shield covered with a leopard's skin. 

The herOj with his people, are in the act of storming a for- 
tress, and the axUel \\a^ seized the moment of surrender. The 
fortress consists ol' twu .storeys. From the first we see $ome of 
the enemy tumbliijg head)ong ; others transfixed with darts ; 
others at the base on ihcir kiiccs, with their bodies bent in sup- 
{ilicaijon. One has a dart sticking imder his eye; anotlier is 
pulling one from his bead ; and many have their hands raised 
]n token c^ surrender. 

In a second i-ow arc placed the old men, as being unfit for 
^ first ranks : thcif countenances are impressed with grief and 
despair, and their hands are raised. In the upper storey, two 
Jnen hold out a censer of burning incense, and behind are two 
jemales supplicating mercy with extended hands, — but the uiv- 
Bnng darts of the hero have already transfixed them. 

Under the walls is seen a peasant running away, and casting a 
fcwed look behind him. He is endeavouring to drive befor^ 
voi.tn. NO. 5. juLV 1820. e 
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him five osen, who, in scampering off, seem, by their tails 
ing in the air, to participate in the general panic. 

The hero appears transfixing with a spear a prisoner of 
linction, trampling others under foot, holding a number by 
hair of the head with his left hand, while he prepares to strike 
off their heads witli the right. A mulatto is seen, driving be- 
fore him a group of prisoners, four of which are black, four 
tawny, and four white. 'Die features are characteristic of tlie 
different climates, and shew that llie conquests of tlie hero had 
extended over \arious parts of the globe. 

From the different dimensions of the figures, we may 
that the ancient Egyptians expressed strength and power 
comparative size. Thus, the hero is immensely colossal, the 
chief of the enemy la very large, and the person who conducts 
the prisoners is large, while the prisoners themselves are pygmies. 

On another wall, the liero, grateful for his victories, makes 
offerings to a male deity painted black • ; and to Isis Lunata he 
offers incense, in token of his fardier gratitude to Osiris Hierax. 
On the adjoining wall are rejoicings, chariot races, processions, 
&c. The hero and his jieople are distinguished from the enemy 
by the difference of costume, of chariots, of sliields, &c. The hero 
is throughout a portrait, though his dresses arc various. Some- 
times he has the short warlike dress and helmet, and at other 
times the long loose robe of ceremony, and high cap. 

On another pannel, we obser\ed a chariot fight. The horses 
appear tumbling and confounded with men. Some horses are 
struck in the chest, others in the head, writhing in pain, — the 
equi exanimex ; — seven chaiiots on each side, two men and two 
horses to each. These repi-esentations are followed by presen- 
tations to rriapus. His type, and every viable part, is painted 
black. The hero is ultimately received among the gods, Osiris, 
Sothis, Isis Lunata, &c. and this a{X)theo«s is represented both 
in statuary and in painting. 

We may here remark the groat perfection attained at this 
early period in sculpture, statuary, and painting. The figures 

* This is the Rrst ii '■i; the Nile of the deity ban^ represented 

block, and is ibe only i iked in tlie Egyptian md EtblefAn 

mytholOH)'- 
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we have had under review, would not disgiiifo the chisel ol' 
Praxiteles or Apelles, oF of Canov.i in our otn\ ditys. The 
painiiiig, as far as cxjiouriiig, expression, and proportion go, is 
excellent ; but the ancient Egyptians appear to have lieen to- 
tally ignorant of perspective, and were not able ta group llieir 
figures. On the pillars, are represented offerings to Oaiiis, 
IsiB, or to tlie three, that ia to Osiris, lais and Son Horns. The 
(BmeRsioDs ot" the statues on the la^ade, which I was able to 
take, are as follows: 

Keel. to. 
%eadth acros» the slioulders, - - 25 5 

Thickness of ditto, - - - - 7 10 

DistaQce from the under-])art of the finvlie.id to the diiii, 

inclusive, - - - - -GO 

Length of the nose, - - - -28 

Distance from comer to corner of tlie mouth. - ii 

The eye was 2 feet SJ inches by llj incJies. 
The ear was 3 feet ij inches bv 1 lijot 4 inclics. 
Distance frtim the tip of the ear to the nostril, - (i 3 

The breadth of the nostrils. Including the septum of the 

nose, inside, - - - - 1 it 

Across the bridge of tlie nose, - - J) 

Distance from llie inner corner of one eye to the inner cor- 
ner of the other, across the now;, - - 3 S 



Art. IX. — Observutioiui rcupeetirtff the Vision of t/te Humb/e- 
Bee and the Houet/See. By Sir Georok S. Mackknzik, 
Bart. F. R-S. Lond. and Edih., &c. &c. In a, Letter to 
Dr Bbewsteii. 

My De.^h Sin, 

\. T is not long ^nce you were eng^ed in some researches con- 
nected with the Etructiire of the human eye. The vision of 
insects is a subject which, I should think, might <teiive some 
illustration Irom your lesearches, and I hope that the facts I 
am about to mention, ma\ induce you to enter on this almost 
untrodden fieltl. Happening to observe a ninnber of Humble 
IWs entering and toming from iindei the door uf n dark out- 



68 Sir George Mackenzie on the Vimon cf'Bees. 

house, I had the curioaty to e:uiimiie where they had their 
nest, and I went in, leaving the door half open. I saw the bees 
coming Irom a hole in the floor near the wall, and the instant 
they arrived at the margin of the Ughl admitted by the door, 
they took wing, although at the distance of several feet from 
the spot from which they usuaJly rose into the idr. I varied 
the position of this margin or division between the light and 
darkness, but this made no difference, the bees in every case 
beginning their flight as soon as they reached die light. While 
the door was open, I noticed that the bees which arrived ap- 
peared to be completely puzzled by the alteration of the posi- 
tion of the door. Some of them alighted, and wandered about 
in all directions on the floor, crossing repeatedly the direct path 
to the nest, but never following it, A very few, by acodent 
apparently, got close to the wall, and reached the nest. Those 
which chanced to alight near the same part of the door by 
which they had been accustomed to enter, immediately went 
through, but from the position of the door, they passed in the 
direction opposite their nest. As soon as they got within the 
door, they became as much puzzled as the others. Many flew 
away, as if to try a new route homewards. As soon as I shut 
the door, remaining in the inside, the bees on entering turned 
directly towards the hole in the floor; and none of them going 
attempted to fly till ihcy reached the light. I was cruel enough 
to repeat the experiment several times, and each time to keep 
the homeward-bound labourers in suspense and difficulty for 
some minutes. 

These facts seem to prove that bees, although by some means 
they rapidly and unerringly traverse the air, cannot discover a 
track on the ground, when the usual marks are removed. 
They did not discover it even when they met other bees com- 
ing out, a proof that they have no means of communication, 
but that each insect depends on its own instinct exchiavely, 

I made an experiment on the hive bee, by lifting the hive, and 
placing it a few yards, three or four, from the place where it 
usually stood. I was of course stung for my pains; but I had 
the satisfaction to see the returning Iwes pass quite close to the 
hive where it now stood, and go on to the spot where it ha^ 
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stcxid when they left It. They seemed not tmly puzzled but 
angry, and I was obliged to keep at a respectful distance. 
When tlie hive was replaced, those bees that had left it after its 
first removal, stopped for a little at the place where they had quit- 
ted it ; but in a few minutes all seemed to be quiet and regular 
as formerly. I removed another hive in the evening, when 
none of the inhabitants were abroad, and in the morning there 
was no resumption of confusion whatever. Yours very sin- 
cerely, G- S- Mackenzie. 
CodL, SGlk April 18S0. 



Art. X. — On vanishing Fracti^ms. By Mr William Gal- 
BRAiTH. Communicated by the Author. 

1 HE subject of vanishing fractions, ever since the early part 
of the eighteenth century, has been frequently treated by ma- 
thematidans. The idea of these fracbons first originated about 
the year 1702, in a dispute between Varignon and UoUe, rela- 
tive to the differential calculus, Rollc opposed the legitimacy 
of the conclusions derived from that calculus, beaause, in an 
expression for drawing a tangent to a curve, a quantity was ob- 
ttiined, which had both its numerator and denominator equal 
to 0, and this he regarded as a result so absurd, as to amount 
to a proof of the fallacy of the method of solubon. John Ber- 
noulli soon afterwards, according to Montucla, attempted to 
clear up the difficulty ; and Saurin, upon a renewal of the dis- 
pute, farther shewed that ?, in the case alluded to, had a real 
value. Stillj however, the explanations hitherto given seem to 
have been rather obscure, as these fractions ivere also the cause 
of a violent controversy between Waring and Powell in 1760, 
when they frere candidates for the Mathematical Professorship 

at Cambridge; Waring maintaining that the value of ^ ^ 

is equal to 4 when a: = 1, and Powell, or perhaps rather Ma- 
seres, who is understood to have conducted the controversy, that 
J it is equal to 0. 
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So late as ihe ytar 1803, iii hw " Principles ol' Aiial^-Ucal 
,Calcailation," Mr Wixxlhouse, who certaialy ranks among the 
first of Britisli matheiiiaticians, tliough he {lerhaps may adnut 
t])e acctiracy of the conclusions, seems inclined to question the 
, le^tiiiiacy of the reasoning by wliich lliey are obtained. " The 

value of /' says he, in the 17th page of the preftLce, 

" for instance, (;r— a) was thought necessarily to equal So, al- 
though its olwious value is J|, and it was not perceived that, by 
the very process of mating the value 2 a, a certain order was 
urbitrarily insiitiited, and an extension of a rule made •," This 
opinion has been agfun combated by Dr Charles Hutton, in the 
last edition (1815) of his Mathematical Dictionary, art Vanish- 
ing Fractions. A diihculty lhereti>re still seems to attend this 
subject, wliich we shall endeavour to remove by the foUowing 
artifice. 

I^et a Ik a constant quantity, and x a variable, which pos- 
^^ses the property ai' increasing from till it is equal to a. 
Also let m and n be any po^tirc whole number/ greater than 

unity, then may .v, soine [lart of «, be denoted by -, and ther & 

fore we hiivc »"— ^'" ^fT-^ (;) . fl"""- 



Now, ii; for example, w — 2, and » = 10, wc shall lia 
lormula (A) f!^^^^L^x(10+,l) = -l'j'= (? +^ 

If ?« = S, and « = 4, we gel as before ~(4 + l) = 
/j + y\ n. Again, if «=2, and «— S, we obtain ^ (2+1)4 
y *? _. ^1 .^. 1 J ( - 2, and h ilsclf be taken, 
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get L = f 1 + - I (7. Tliereforc, when wi = 2, we see 

ibat as R approaches tu unity. 






apprnacdes to (1 + 1) n — 2 o as its /im?(. ' But wlien n = X,' 
— ^ — — - by subtraction, consequently in this 




ni = 3, then as )( approaches to unity, 
- approaches to 3 «'. If m := *, then it approaches 
* to ia'. And in general taking m itself, we may conclude, that 
^-i_ = , when n r:; 1 becomes 

I " - ' (1 -f 1 + SiC. to /n terms) = «" - ' x wi X 1 = m a" "" * . 
Hence, the value of q, whicli in this and similar cases is mere- 
(f W a symbol, shewing that we have arrived at a limit, is always 
L.^us ob lain ed with as much certainty from the binomial func- 
f tion under consideration, if we are not mistaken, though the pro- 
[ cess appears somewhat inductive, as any proposition in matfae* 
■ jnatics. If in the expression m a" ~ ' we substitute t for a, we 
Ebave mx™~^ the general Huxional coefficient of any variable x 
J raised to the power denoted by )«. 

An unexceptionable method of demonstrating this proposition 
J is the more to be desiretl, as it forms the basis of Landen's Resi- 
I Jual Analysis, perhaps one of the best methods of establishing 
idle principles of that calculus, whicli he conadeied equivalent 
I Jo the Fluxionary or Differential Calculus. 
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Art. XI. — Account of the Strata at t!ie Diamond MItics of 
MaUivuUy. By the late Dr James Anderson uf Madras. 

X HE following account of the strata at the diamond mines of 
Mallivully in the Mustaphanagur Circar, was found among the 
papers of the late Ur James Anderson of Madras, bj his ne- 
phew Dr Berry. It had been drawn up for the Asiatic Sodety, 
but it appears either never to have been sent to that body, 
or never to have been published in their Transactions. 

So early as the year 1767, Dr Anderson had received spea- 
mens of the earth and stones found at different depths in these 
diamond mines, and having, thirty years afterwards, obtained S 
Still more complete series of specimens, he was struck with the 
correspondence between tlie two sets, and drew up the following 
account of them. 

The specimens which he received in 1767 were as follows : 

{a.) Fine gr^ned wltite lime, in roundish and sometimes an- 
gulai- lumps, agglutinated with some small pieces of whitish 
quartz, roundish slohefe bf detp red ochre of iron, and light yel- 
low ochre adhering. It is said that tlie diamonds are found ad- 
liering to this stony mass, and beat off by knocking two pieces 
of it together. 

(b.) A tophous stone, consisting of fat yellowish iroo-clay, 
talcky small quartz, and calcareous earth congi urinated. 

(c.) Whitish fat quartz. 

(d.y Small stones which have been knocked off as above 
mentioned, washed by a run of water, and searched for diar- 
monds. 

(e.) TJie sandy sediment washed from the ioregoing small 
stones, of a yellowish colour and ochrey appearance. 

N. B. The calcareous earth and oclirey paft oi' the sediment, 
. effervesce iu the nitrous acid. 

The spedmens of the different strata of earth and stones of 
the diamond mines at Mallivully, wliich Dr Anderson received 
in 1797, were as follows : 

No. 1. Strata three feci from the surface, is porous, of a dirty 
red colour, intermixed \vidi a few particles of white quartz. 
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and, when washed, consisting of ^nc sandy particles, with but 
little intennistul^ of day. 

No. 2. Strata 6 feet from the surface, Is a dirty yellowish clay 
without mixture, very greedy of water after being dried, in 
which it breaks down suddenly in flakes, emitting globules of air 
with a slight noise. 

No. S. Strata IS feet from the surface, is white calcareous mat- 
ter in large lumps, interspersed with rounded ironstones, smooth 
on the surface, some of a metallic coloih' internally, of different 
hardness, and somfe small pieces of quartz covered with yellow- 
ish clay. 

No. 4. Strata 24 feet from the surface, is small pieces of while 
calcareous matter, interspersed with worn quartz, tophous iron- 
stone, and whitish fat clay. 

No. 5. Strata 30 feet from the surface, where water apjiears, 
is fat white clay, falling suddenly in water, after drying, when 
it becomes yellowish ; apparently some admixture of ochre. 

No. 6. Strata 86 feet from the surface, where the diamond Is 
found, consists of small heavy worn ironstones of various shades 
of red, yellow, and metallic colour^ approaching the hahlness of 
jasper ; some pieces of white calcareotis matter, rather harder 
than chalk, but principally a miSture of soil, consisting of calca- 
reous matter, quartzose sand and yellow ochre. 

No. 7. Specimens of the stones, &c. anlongst which the dia- 
monds are foiind ai^r being washed from the earth. These 
consist of pieces of hi worn quartz, tophous ironstone, white 
calcareous earth, i*d bole, light yellow ochre, and pieces of the 
fat white clay No. 5, 

No. 8. The earth which is mixed with the stones No. 7- and 
where the diamonds are found, which dili'ers only from the se- 
diment (f) of the former account, in some pieces of tlic stones 
No. 6. About the ^ze of peas still remaining in it. 
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Art. XII. — Account of some Sitigle Microscopis upon a new 
amatructmn. By D^vid Bkewsteb, LL. D. F. R, S, Lond. 

and Sec, R. S. Edin. 

JL HERE are few instrunientsi wliUli hiive remained so long 
unimproved as the common single niicixtscope. During the last 
200 years, it has undergone almost no change, and it can 
scarcely be doubted that the magnifying lenses employed by 
Leeuenhoek were equal to any that are used in llie present day, 
although our artists may fit them up with more elegance ;— and 
by nicer apparatus, and superior modes of adjustment, may ac- 
commodate them better to the purposes of scientific discovery. 
Any contribution, therefore,- to llie improvement of the ^ngle 
microscope, however small be its aipount, will not be altogether 
unprofitable, if it has no other effect than to shew that the in- 
strument is still susceptible of interesting modifications, and that 
the attention of ingenious individuals may be directed to its im~ 
provement with some hopes of success. 

In the annexed diagram, I have represented a method of 
using a plano-convtx lens, so as ta aJ>tabi Jrom it iimce the mag. 
nifying pmeer ich'ich it possesses icJien used in the common waij. 

If ABC be a hemispheri- d e f 

cal plano-convex lens of half 
an inch radius, it will magni- 
fy about fourteen t'mies as a 

single microscope^ tlie dis- "' ■f~ 

tance at which the eye sees e* 4— 

minute objects most distinct- f. .\— 

ly, being taken at 7 inches. 
Let us now suppose that the 

lens is placed, as in the figure, with a microscopic object at R, 
the eye atf, the rays issuing from the object R, will, after refrac- 
tion at the surface 13C, i'ail upon the plain ade AC, fi^m which 
they will be reflected at the points a,b,c-, and after a second re- 
fraction at the surfi ' — will emerge parallel to one ano- 
ther at rf, e onAfy \ eet R be placed as far liefore 
^C as the anterior le convex lens of the 
- -r^urvature as BC. 




M 
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, As the incidence of the rays upon AC is very Utile different 
I 46° whcii ABC is a hemisphere, and when the apertures 
rpre small, tliey will always he reflected at a greater angle than 
I 'that at whith total rcflpxion takes place ",and therefore no light 
^jvillhelost at the reflecting surface. It is obvimis, therefore, 
9)31 by this inetliod of using the lens ABC, we have produced 
pe same effect as if we had" added another hemispherical lens 
Qte AB'C, or employed the whole si^iere ABCB', from which 
the rays would have emerged at (f, e',/' af^r refraction, in the 
very same manner as at (2,e,yafter reflexion. Asitisimpo»- 
ahle to grind a spherical glass sufficiently accurate for optical 
purposes, tlie Rep-eciing or Catoptric Letts ABC should be com- 
pared with a double convex lens, equal to the plano-convex 
lenses AB and BC put together. Now, in constructing such a ■ 
lens, we ai-e liable to the ei-ror arising from bad centering, in con- 
sequence of the two convex surfaces being ground and polished 
' 1 succession ; but in the reflecting lens this source of error is 
entirely removed, because the two refracting surfaces, AB and 
^C, are ground simultaneously in the same tool. 

As Uie corners at A and C are not necessary to the operation 
^f the lens, a complete hemispherical surface of 180° will not 
be required. An arch fi-om 120°' to 140° will be sufficient for 
every purpose, and hence it will be easy to employ the perisco. 
pic principle, which we shall presently have occasion to de- 
scribe. We liave only to remove the polish from an annular 
apace of the polished surface AC, having Ac or Ca for its 

Kreadth, in order to exclude the lateral or obliquely inndent 

The reflecting lens ABC may be considered as composed of a 
right-angled prism ABC, and of two plano-convex lenses, AH 

.y^d BC, and will therefore form a new diagonal eife-pkce, of 
Me mast perfect constTucHon. 0}>ticiaas have frequendy ground 
one face of the rectangular prism into a convex surface; bul, in 

(SO far as I can learn, they have never attempted to form the 
whole eye-piece out of a hemispherical lens. The simplicity of 
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this construction is very remarkaltle, as we obtain a belter effect, 
from a single hev-iapherical lens xcith one convex and one plane 
^urfiice, thaa we do frotn a prism and lino plano-convex lensci, 
having five plane surfacesand two convex ones: 

The ingenious idea of Dr WoUaston to render «tigle n 
scopes periscopict ol- to extend their hinits of distinct vision, by 
pladog a circular aperture betweeil two plano-convex lenses, as 
shewn at m n in Fig. 1. of the annexed diagram, has suggested 
several improvements on tlie single microscope. 

Fig; 1. Fig. 2. Fig. 3. Fig. * Fig. S. 
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l)r WoUaston has himself remarkcil, " that a portion oF light 
is lost by doubling the number of surfaces ; but that this is 
more than compensated by the greater aperture, which, undc^r 
these circumstances, is compatible with distinct vision *." In 
ordbr to remedy this evil, we propose to combine the lenses, as 
in Fig. 2. where the aperture contains a fluid of nearly the 
same refractive power as the glass, namely, oil of turpentine, 
castor oil, or Canada balsam^ which will also act as a cement, in 
holding the lenses in their place. 

The same effect may be produced more perfectly in a sphere, 
or in a very deep double convex lens, by grinding a groove in 
its circumference, as in Fig. 3. which could be easily done by 
the wheel of a seal-engraver. In this way the doubhng of the 
surface is avoided, and those sources oi error renmved which 
arise from the imperfect centering of four surfaces, and the 
combination of the two lenses. 

If we wish to diminish the aberration of colour, the two 
lenses used in Fig. I. and % may be double c^nVex ones, and 
having their anterior surfaces of such radii, aS to form a con- 
cave lens in the aperture when it is filled with a fluid of a diffe- 
rent refractive and dispersive jxiwer from the glass. This com- 

" PUL Tnuu. 1812, p. 3T6. 
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bmation is shewn in Fig. 4., where m n is thf piece of metal iq 
which the aperture is mode. 

When the lenses have the Size shewn in tlte diagrams, it 
would be advisable to place the aperture in the c^tre of a mir- 
ror, mn. Fig. 5. made of such a convexity as to reflect upon the 
direct those converging rays which pass through the iirst lens. 
M By these means we may communicate the periscopic principle 
Md single microscopes, at the same time that we remedy the loss 
i -tjf light occasioned by the doubling of the surfaces, or correct the 
aberration arising from the different refrangibility of light, 
Edinburgh, May 1820. 



Art. Xni. — Some M-cotml of a auapenikd Plant of' Ficua 
AitstralU, which has grown for eight months reitkmti earth 
in the Stove of ttie Botanic Garden at Edinbur^i. By 
Mr William Macnab, Supcrintcndant of the Garden, 
Communicated by the Author. 

jt ICUS Australia is a native of New Soutli Wales, and was 
introduced into the British gardens in 1789, by the Right Ho- 
nourable Sir Joseph Bonks. The plant is not uncommon now 
ftih) collections in ihVs country, where it has l»een usually treated 
Veb a greenhouse plant ; and in a good greenhouse it, tlirives 
■tolerably well, although it seems rather more impatient of cold 
■jfban many of the plants from the same country. 
^ When I came to superintend tliis garden in 1810, I found a 
Hl})eciroen of it among the greenhouse plants, where'it remained 
Hibr some time afterwards ; but owing to the bad construction of 
E the greenhouse here, and the very hapdy way in which I wa-s 
I'obliged to treat the plants in that department, I did not find 
l^c Ficus thrive so welt as I had hceii accustomed to see it da 
1:1 concluded that it required (nore heat, and in the spring of 
I JlSll I placed it in the stove, where it soon began to grow as 
K.yigDrously as I had ever seen it da 

I After it liad been in the stcne iiir some time, I observed a 
KtDot set out of the stem, about a foot above the earth of the pot 
■pi which it was planted. I may ohsen'c, Ibat lliis tendency lo 
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set forth roots is no imconiiiion circumstaiia-' witll manv of tbi 
tropical figs ; the baiiyan-Lree (FJcus indica), is very remark- 
able ill this respect, in its native country, and some of tliem in 
our stoves shew the same disposition. As soon as the root had 
extended downwards about eight inches, I placed a pot of earth, 
b, (Plate V.) under it, and it soon took hold of the earth and fill- 
ed the pot with fibres, like those belonging to the original root of 
the plant. In this state I allowed matters to remain for about a 
year, when the root from tlie stem had increased to nearly half an 
inch in diameter. In the spring of 1814, I cut off the expo*, 
ed root close to the stem from whence it had issued, principallv 
with the view of observing whether it would put out leaves and 
branches, and thus be converted into the stem of a new plant. 
This conversion of root inlo stem, can be effected in many 
plants: it failed, however, in the case of the Ficus; for 
though the whole remained perfectly fresh for a con^di 
lime, no buds or leaves were ever produced. 

The original plant soon put out more roots from the stem, 
which is about a foot in height, b^ore any branches set out ; on 
one of the tranches, above two feet from the junction with the 
stem, a root was also put out. As soon as this last had grown 
about a foot long, I placed a pot under it, in the same way as I 
had formerly done. As soon an I found the pot filled with 
roots, I determined to try whetlier this pot, c, if supplied pl( 
fully with water, would support the whole plant. 

In August 1816, 1 left off watering the original large po^' 
and supplied the other, c, very freely with water. I kept it in 
this state for about eight months, till the earth in the lai^ pot 
was so completely dry, that I was satisfied the plant could re- 
ceive no nourishment from it. The shrub continued quite as 
healthy and vigorous as when supplied with water at the origi- 
nal root. In the spring of 1817, I took off the pot a, in which 
' the original roots were, and exposed the roots to the full rays of 
the sun, by gradually shaking off the dry earth from among 
them ; this had no ill effect on the plant, as it still remained 
perfectly healthy ; '' ' er had the effect of making roots be 

put out freely all c iiuch more so than had hither- 

to been the case. 
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In the latter end of the sumnier of lf^l7, I placet! u root in a 
pot d, which was put uui from a branch about tliree feet frum 
the junction with the Htem, and on the opposite side of the plant 
from that which had supported it fur some time pn^t. As soon 
as I found this pot filled willi fibres, I supplied it freely with 
water, and kept the other pot c dry, as I had done before witli 
the original root a. I found the plant muII continue equally vi- 
gorous as before. In the spring of 1818, I look away tlie jrot 
c, which I liad (or some time kept dry, and exposetl the roots 
gradually, as I had fonnerly done with those in the original 
pot. I may obseri'c, that in both cases the plant began to push 
out young sliools and leaves, rather earlier on the branches oo 
' the t^posUe side of the tree to diat to which the pot was attach- 
ed ; the difference, however, was very inconsiderable. 

The pot d, wliich now alone supported the plant, was four 
feet from the lower end of tlie stem, and very neai- to the extre- 
mity of the branch, the urig^al roots, and the second set oi' 
roots, both hanging loose in the air. The plant, however, 
remained in this state for nearly a year, in perfect hcaldi. In 
May 1819, I took a very small pot, about two inches in diame- 
ter, e, and filled it with earth as I had done the others, and set 
it on the surface of the earth in the pot d, which now support- 
ed the plant. Into this small pot I introduced a root which came 
from the same branch, a little below the one which was in the 
larger pot. As soon as the small pot e was filled with roots, I 
supplied it freely with water, and gave the larger pot none but 
what might happen to run through the small one. After re- 
imuDing in this state for near two months, I cut the branch off 
between the two pots ; I still supplied the small pot only wiUi 
water, but occasionaUy at this time threw a litde water over the 
whole plant. It continued to l(X>k as well as it had done be- 
iate. In July last, 1819, I examined the small pot e, and 
found it completely filled with roots, very little earth remtuning 
in the pot : by tliis time the plant r.ppeared to rae to be very 
tenacious of life, and I determined to try whether it would live 
wholly without earth. I accordingly took the small pot off, and 
gi'adually worked ofl' what little earth remained among the 
roots. I at this time, however, threw plentv of water over the 
leaves, generally twice in the day ; tliis was done alwul the lat- 
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tcr end of July, when the weather was very warm, but it 
ed to have no bad effects on the Fieus. The plant, I may re- 
mark, could not have been in a warmer part of the stove, being 
close to the roof, where the stove is always the hottest, and 
quite exposed to the full rays of the sun. 

The branch which bad been cut off, was kept growing 
in a pot of earth in the usual way, close beside the original 
plant in the stove ; and both appeared on an equality as to 
health and vigour. What may appear rather remarkable is, 
that though this iicus is a plant by no means frge in producing 
fruit in the usual way of cultivating it, this specimen, quite sus- 
pended without a particle of earth, was loaded with figs during 
the months of September, October, and part oi' November. 
Two fruit were produced at the axilla of almost every leaf; and 
these were quite as large as I had ever seen on the plant in the 
hot-hoiisea of Kew Garden. Most of them dropped off during 
the latter end of November or beginning of December, and 
indeed some of the leaves dropped at the same time. This 
was partly oiving to the strong iires which it was necessary to 
keep in tlie house at that time, and to the plant being placed 
iu the hottest part of the stove immediately over the flue where 
. it first enters the house. The usual tumpcrature of the house 
with fire heat is between 55° and 60" Fahr., and where tlie fig 
was suspended, it must have frequently been between 70^ 
and 80° of Fahr. I kept the plant in this local situation, that 
I might water it freely at all limes without the risk of injuring 
any other plant below it, I have generally sprinkled water on 
it twice in the day during winter. The falUng of the fruit and 
the few leaves happened only at the first application of fire 
heat to the stove ; in about ten days after, it seemed to get 
used to the fire heat, which uow appeared to have no bad effects 
on it, although the fires were much stronger afterwards than 
they were ai the time the fruit and leaves dropped, off. The 
original plant now looks nearly as well as the separated one 
which is growing in a pot close beside it. It is even beginning 
1 to grow or extend -•*'i ''(rh it has now been suspended for 
eight months witl of earth, and during that time 

we have had ve and also very cold wcathi 

Hoots have Iwen reply all over the steiji 
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I ■branches during that time. The plant now measures TJ feet 
.between ihe extremity of the root and the top of the branches, 
and the stem at the thickest pqrt is 5J inches in circumference. 
The two drawings are very correct representations of the 
plant in its difierent stages, and for which I am indebted to the 
[ kindness of R, K. Greville, ,Esq. 
Botanic Gabden, > 
IStA Feln-uaty 1820. j 



Ikt. ^SV. '^Description^ a new method of forming Crmnbles. 
By Mr Chakles Cameron, Glasgow. Communicated by 
the Author *. 

X HE Duteh have long enjoyed an almost exclusive monopo- 
ly in the manufacture of the small melting-pot or clay crucible, 
used by the jeweller and ^ver-smith. The English potter has 
Mthetto failed in imitating those imported from Holland, either 
in point of shape or quality, in sustaining the sudden (rana- 
tJons of temperature to which they are subjected. In conse- 
quence of then: superiority, they were an article of great inte- 
rest to the jeweller during the period of the last war ; some- 
limes they could not be procured, and at other times they sold 
at five and six times their present price. The Enghsh melting- 
pot was then in request from necessity ; it is now entirely out of 
the market. About two years ago I was led, by a curious train 
of reawning, to conceive the practicability of forming crucibles 
similar to the Dutch, bv a ^mplc method, that of moulds made 
of sulphate of lime or stucco, which would easily give any requir- 
ed form. 

I established a small manufactory of tlicm, and carried it on 
for some dme, but owing to particular circumstances J was ob- 
liged lo reUnquish it, after it had arrivetl at a state of perfec- 

' Along with Ihte article, Mi Cameion has tiaiamilted lo us two of hit stucco 
laoulds and a Irattlc of the slip or fluid clay, with which we have repeatedly made 
several ctucibtea. The pioceBa is undoubtedly one of the most simple and beauti- 
ful applications of a, scientiBc principle lo the arts that can be imagined, and 
one not very likely ti> occur to onlhwiy minds. We arc glad to Icam that the Ha- 
gistretes of Glaagow have adjudged to Mr Cameron, for this process, the pi 
of Ten Gnineaa, which they give annually for useful in 
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lion. Having found it to be the opinion of my fHends that 
proceRS should not be lost, I have been induced to draw up 
following account of it ibr the Edinburgh PhiloBopliicel Journal. 

Tor each of the diiferent sizes of the crucibles, I fonned ten 
or twelve dozen of moulds of stucco, burnt and powdered in 
the usual manner. For the first mould of each size, I formed 
a piece of soft pipe-clay into the shape of the Intended cruable, 
and laid it with its mouth downwards on a flat surface, and in- 
closed it with a cylinder of white-iron, distant atxiut half an 
inch from the angular points of the crucible, and about an inch 
and a half higher than its bottom ; then, mixing the stucco 
with water, poui-ed it into the cylinder. When the stucco was 
■uffidently set, I removed the white-iron, picked out the clay, 
and dried the mould ; I then squeezed soft clay into the mould, 
which, on standing a few minutes^ easily came out again. It 
was inclosed in the cylinder, and stucco poured round it, which 
firmed a second mould, continuing to do so until I had procur- 
ed the number wanted. They were then all put into a stove, 
and completely dried ready for use. 

In the preparation of the fire-clay for the crucibles, I follow- 
ed precisely the same process used at the potteries, by mixing it 
with a very large quantity of water, and putting the whole 
through a No. 9. silk search. On allowing the whole to stand 
a few hours the clay subsided, and in pouring off die clear wa- 
ter, I prociu-cd the clay or slip of tlie consistence of thick 
cream. On weighing a gallon of it, I found the proportion of 
day it contained, and added sand to the whole, in the propor- 
tion of seven of sand to seventeen of clay : I then stirred and 
mixed the wliole completely, when it was ready for use. I next 
took my moulds, previously dried, and arranged thera in pa- 
rallel rows on a table, and successively filletl them with the pre- 
pared slip. By die time I had filled four or five dozen, I re- 
turned to the one first filled, and began alternately to pour the 
slip out of them, leaving a small quantity unpoured out, which 
subi^ded, and gave the requisite thickness to the bottom. In 
each of the mould ! . a crucible is completely formed by 

the abstraction of e slip, in contact with, and ad. 

j<nning to, the jxir die stucco mould. The cru- 

(dble wiH be either in jH'oportion to the time the 
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slip has retnaioed in it. Five or six dozen will not require 
mare tlian fit^ecii nmiutes in liuiiig Ibrnicd. The moulds with 
Iheir contents are then removed to a stme, plact^ on their side, 
and built one above tlie other. In a short Unie, from the care- 
iraction of the clay, the cnicible.s easily part f'l'oni the moutds, 
and are removed by introducing the finger into thein. The 
moulds are allowed to remain in their situation until the water 
they had absorbed is completely eva|M)rated, when they arc 
again ready for refilling, and will lost, tor years. The cniciblen 
remain in the stove until dry, after wtiicli tlwy are burned in a 
kiln in the usual manner. 

The process is simple, and combines the advantages of forming 
.them with great facility,and giving them the required shape, which 
cannot be accomplished at once on the potter's wheel. One man 
and a boy arc capable of making from ten to twelve hundred per 
day. The principle is peculiarly adapled for the fnniiatiun of ii 
number of chemical apparatus, mutllc.i, retorts, tubes. Sic. 
Glasgow, 11*A Maij 1820. 



Aax. XV. — Accmint of the Great Cavern of the Guacharo. By 
Baron ALEXAvnER de Humboldt *. 

W HAT ^ves most celebtity to the valley of Caripe, bc- 
ade the extraordinary coolness of the climate, is the great Cueva 
or Caveni of the Guacharo. In a country where the people 
love what is marvellous, a cavern that gives birth to a river, 
and b inhabited by thousands of nocturnal birds, the fat of 
which is employed in the Missions to dress food, is an everlast- 
ing object of conversation and discussion. Scarcely has a stranger 
arrived at Cumana, when he is told of the stone of Araya for 
the eyes; of the labourer of Arenas who suckled his child; and 
ttf the cavern of Guacharo, which is said to be several leagues in 
Jength ; till he is tired of hearing of them. A lively interest in 
the phenomena of nature is preserved wherever society may be 
>«aid to he without life ; where, in dull monotony, it presents on- 
'^ simple relations little fitted to excite the ardour of curiosity. 

* Abridged from hu Personal Nuirative, vol. iii. 
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The cavern, which the naliveF call a mine i>fjai, is no 
the valley of Caripc itself", but at three short leagues distance 
from the convent, towards the west-south-west. It opens into a 
lateral valley, whicli terminates at the Sherra del Ouacharo. We 
set out toward the Sierra on the 18th of September, accompa- 
nied by the Alciuds, or Indian magistrates, and the greater part 
of the monks of the Convent. A narrow path led us at first 
during an hour and a half toward the south, across a fine plain, 
covered with a beautiful turf. We then turned toward the 
west, along a small river, which issues from the mouth of the 
cavem. We ascended during three quarters of an hour, walk- 
ing sometimes in the water, which was shallow, sometimes be- 
tween the torrent and a wall of rocks, on a soil extremely sUp- 
pery and miry. The falling down of the earth, the scattered 
trunks of trees oviir which the mules could scarcely pass, and the 
creeping plants that covered the ground, rendered this part of 
the road fatiguing. 

Af the foot of the lofty mountain of Guocharo, wo were 
only four hundred steps from the cavem, wittiout yet perceiving 
the entrance. The torrent runs in a crevice, which has been 
hollowed out by the waters ; and we went on under a cornice, 
tbe projection of which prevented us from seeing the sky. The 
path winds like the river : at the last turning we came suddenly 
l>efore the immense opening of the grotto. The aspect of this 
spot is majestic even to the eye of a traveller accustomed to the 
picturesque scenes of the higher Alps. I had before this seen 
the caverns of the Peak of Derbyshire, where, extended in a 
boat, we traversed a subterranean river, under a vault of two fpet 
high. I had visited the beautiful grotto' of Treshemienshiz, in 
the Carpathian Mountains, the caverns of the Hartz, and those 
of Franconia, which are vast cemeteries* of bones of tygers, 
hyenas, and bears, as large as our horses. Nature in every zone 
follows immutable laws in the distribution of rocks, in the exte- 
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£ay1enreuth and Muggendorf in Frnnronia, emits even now choke-dampa, oFga- 
^etnia mixtuiesof hydtogep - ■'•nt rise to the roof of these caves. Thia 

yact is known to all those 'verns to travellers ;. and nhen 1 hod 

)ie direction of the mines _ ^observed i( freqaentlj in the 



1^ 



» 



M. Humboldt ori the Great Cavern of the OuacJiaro. 85 
rior fona of mountains, and even in those tumultuous changes, 
ffhjch the exterior crust of our planet has undergone. So great 
a uniformity led me to believe, that the aspect of the cavern of 
Caripe w-ould differ Httle from what I had observed in my pre- 
ceding travels. The reality far exceeded my expeclalions. II 
the configuration of the grottoes, the splendor of the stalactites, 
and all the phenomena of inorganic nature, present striking ana- 
It^es, the majesty of equinoxial vegetation ^ves at the same 
time an indi\-idual character to the aperture of tlie cavern. 

The Cueva del Guacharo is pierced in the vertical profile 
of a rock. The entrance is toward the south, and forms a vault 
eighty feet broad, and seventy-two feet high. This elevation is 
but a fifth leas than that of the colonnade of the Louvre. The 
rock, that surmounts the grotto, is covered with trees of gigan- 
tic h^ght. The manmiee-tree^ and the genipa with large and 
shining leaves, raise their brandies vertically toward the sky j 
while those of the courbaril and the erythrina form, as they ex- 
tend themselves, a thick vault of verdure. Plants of the family 
of pothos with succulent stems, oxalises, and orchidcEe of a sin- 
gular structure, rise in the driest clefts of the rtxka; while creep- 
ing pUnts, waving in the winds, are interwoven in festoons be- 
fore the opening of the cavern. We distinguished in these fes- 
toona a btgnonia of a violet-blue, the purple doHchos, and for 
the first time that magnificent olandra, the orange flower of 
which has a fleshy tube more than four inches long. The en- 
trances of grottoes, hkc the view of caacadesj derive their prin- 
dpsl diarm (rom the situation, more or less majestic, in which 
they are placed, and which in some sort determines the charac- 
ter of the landscape. What a contrast between the Cueva of 
Caripe, and those caverns of the North crowned with oaks and 
gloomy larch-trees ! 

But this luxury of vegetation embellishes not only the out- 
ride of tlie vault, it appears even in the vestibule of the grotto. 
We saw with astonishment plantain-leaved hehconias eighteen 
feet high, the praga palm-tree, and arborescent arums, follow 
the banks of the river even to those subterranean places. The 
v^etation continues in the cave of Caripe, as in those deep cre- 
vices of the Andes, half excluded from the light of day ; and 
does not disappear, till, advancbg in the interior, we reach thiiK 



M. Hinnbolfh on ihc Grcut Cavern tifllw Onackaro. 
\y or forty paces from the entrance. Wv measured the way by 
I means of a cord : and vc went on about four hundred and thir- 
ty feet, without being obliged to hght our ton-Jies. Day-li^t 
penetrates even into tliis region, because the grotto forms but 
one single channel, which keeps the same direction from aouth- 
eaat to north-west. Where the light begins to fiu), we heard 
from afar the hoarse sounds of the nocturnal birds, sounds 
whicli tiie natii'es think belong exclusively to those subterrane- 
ous places. 
I The guacharo is of tiie size of our fowls, has the mouth of 

the goatsuckers and procnias, and the port of those vultures, 
1 (he crooked beak of which is surrounded with stiff alky hairs. 
I It fonns a new genus, very difterent from the goatsucker by 
I the force of its voice, by the considerable strength of its beak, 
! containing a double tooth, by its feet without the membranes 
that unite the anterior phalanxes of the claws. It is the first 
example of a nocturnal bird among the passfres dentirvstrati. 
I In its manners it has analogies both with the goatsuckers and 
the alpine crow. The plumage of the guacharo is of a dark 
I bluish-grey, mixed with Bjnall streaks and specks of black. 
I Large white spots, which have the I'orm of a heart, and wliich 
j arc bordered mth black, mark the head, the wings, and the 
t<ul. The eyes of the bird are hurt by the blaze of day ; they 
I are blue, and smaller than those of the goatsuckers. The 
spread of the wings, which are composed of seventeen or eigliteen 
I quUl feathers, is three feet and a half. The guacharo quits the 
; cavern at night-fall, especially when the moon shines. It is al- 
I most the only frugiferous nocturnal bird diat is yet known ; the 
coufoi-mation of its feet sufficiently sliows, that it does not hunt 
like our owls. It feeds on very hard fruits; as the nut-cracker 
and pyrrhocorax. The latter nestles also in clefts of rocks, and 
is known under the name of night-crow. The Indians assured 
us, that the guacharo does not pursue either the lamellicomous 
insects, or those phal^ite which sene as food to the goatsuck- 
ers. It is sufficient to compare the beaks of the guacharo and 
I goatsucker, to conject' ' mucli their manners must differ. 
i ^f.t is difficult to form horrible noise occasioned by 

^^lousands of these b -. part of the cavern, and 

^^Jiich can only be con iking of our croivs, which. 
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in the pine forests of the noi-th, live in society, aiul coiistrutt 
their ncsta upon trees tlie tops of which louch each other. The 
ahriil and piercing cries uf the guaeharoes etrike upon the vaults 
of tlie rocks, and gre repeated by the eclw in ihc depth of t}ic 
cavern. The Indians ahqwcd us the nests of these binis, by 
fixHig torches to the end of tt long pole. These nests were fifty 
or ^xty feel liigh above our heads, in lioles in the shape of fun- 
nels, with which the roof of tiie grotto is pierced like a sieve. 
The noise increased aswc advanced, and the birds ivere affright- 
ed by the light of the torches of copal. When this noise ceased 
ftround us, we heard at a distance the plaintive cries of the birds 
loosting in other ramifications of the cavern. It seemed as if 
these bands answered each other alternately, 

The Indiana enter into the Cueva del Guachoro once a^ 
year, near midsummer, anned with p«iles, by means of whick 
they destroy the greater part of the nests. At tliis season seve- 
ral thousands of birds are killed ; and the old ones, as if to de- 
fend their brood, hover around the heads of the Indians, uttering 
terrible cries. The young, which fall to the ground, are open- 
ed oa the spot. Their peritoneum is extremely loaded with fat, 
and a layer of fat reaches from the abdomen to the anus, form- 
ing a kind of cushion between the legs of the bird. This quan- 
tity of fat in frugiferous animals, not exposed to the hght, and 
exerting very little muRoilar motion, reminds us of what has 
been long ance observed in tlie fattening of geese and oxen. It 
is well known how favourable darkness and repose are to this pro- 
cess. The nocturnal birds of Europe are lean, because, instead 
of feeding on fi-uits like the guocharo, they live on the scanty pro- 
duce of their prey. At the period which is commonly called at 
Caripe the oil harvest, the Indians build huts with palni leaves, 
near the entrance, and even in the porch of the cavem. Of 
these we still saw some remains. There, with a fire of brush- 
wood, they melt in pots of clay the fat of the young birds just 
killed. This fat is known by the name of butter or oil (vian- 
Uca or aceite) of the guacharo, It is half liquid, transparent, 
without smell, and so pure that it may be kept above a year 
without becoming rancid. At the con\ent of Carijie no other 
oil is used in the kitchen of ihe monks but that of the cavern ; 
and we never obEerv£<l, that it gave the aliments a disagreeable 
taste or smell. 
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The quantity of this oil collected little corresponds with the 
carnage made every year in Uie grotto by the Indians. It ap- 
pears tiiat they do not get above 150 or 160 bottles (sixty cubic 
inches each) of very pure manteca; the rest, less transparent, is 
preserved in large earthen vessels. This branch of industry re- 
minds us of the harvest of pigeon's oil •, of which some thou- 
sands of barrels were formerly collected in Carolina. At Caripe, 
the use of the oil of guachaToes is very ancient, and the mission- 
aries have only regulated the method of extracting it. The mem- 
bers of an Indian family, which bears the name of Morocomaa, pre- 
tend, as descendants of the first colonists of the valley, to be the 
lawful prt^rietore of the cavern, and arrogate to themselves iht 
monopoly of the fat ; but, thanks to the monastic institutions, 
their rights at present are merely honorary. In conformity to 
the system of the missionaries, the Indians are obliged to fui!- 
nish guacharo-oil for the church-lamp : the rest, we were as- 
sured, is purchased of them. We shall not decide either on the 
le^timacy of the rights of the Morocomas, or on the origin of 
the obligation imposed on the nafives by the monks. It would 
seem natural, that the produce of the chace should belong to 
those who hunt : but in the ibrests of the New World, as in the 
centre of European cultivation, public right is modified accord- 
ing to the relations which are established between the strong 
and the weak, the victors and the vanquished. 

The race of the guacharoes would have been long ago ex- 
tinct, had not several circumstances contributed to its preserva- 
tion. The natives, restrained by their superstitious ideas, have 
seldom the courage to penetrate far into the grotto. It appears, 
also, that birds of the same species dwell in neighbouring ca- 
verns, which are too narrow to be accessible to man. Perhaps 
the great pavern is r^reopled by colonies, that abandon the small 
grottoes: for the missionaries assured us, that hithcrtb no scn^ble 
diminution of the birds had been observed. Young guacharoes 
have be«Hi sent to tlie port of Cumana, and have Uvcd there se- 
■vera! days without taking any nourishment ; the seeds offered to 
^hem not suiting thrar t ^^Tien the crops and gizzards of the 

■ Thli figeM ail cornel ligMinia, (Peniutit'a Atctie Zo»> 

^ggjy vol- ii- p. IS.) 
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^ung birds arc opened in the cavern, they arc found lo contain 

sorts of hard and dry fruits, which furnish, under the singu- 

name of guacharo seed, semUla del guofhara, a very cele- 
brated remedy against intermittent fevers. The old birds carry 
these seeds to their young. Thoy are carefully collected, and 
irot to the sick at Cariaco, and other places of the low regions, 
where fevers are prevalent. 

We followed, as we continued our progress through the 
Cavern, the banks of the small river which issued from it, and 
is from twenty-eight to thirty feet wide. We walked on the 
Ittnks, as far as the hills formed of calcareous incrustations per- 
8. When the torrent winds among very high masses 
rf stahtctites, we were often obliged to descend into its bed, 
which is only two feet in depth. We learnt, with surprise, that 
this subterraneous rivulet is the origin of the river Caripe, 
which, at a few leagues distance, after having joined the small 
river of Santa Maria, is navigable for canoes. It enters into the 
river Areo under the name of Canno de Terezen. We found 
on the banks of the subterraneous rivulet a great quantity 
of palm-tree wood, the remains of trunks, on which the In- 
dians climb to reach the nests hanging to the roofs of the ca,- 
vem. The rings, formed by the vestiges of the old footstalks 
of the leaves, furnish as it were the footsteps of a ladder perpen- 
dicularly placed. 

The Grotto of Caripe preserves the same direction, the 
same breadth, and its primitive height of axty or seventy feet, 
to the distance of 1458 feel, accurately measured. I have ne- 
seen a cavern in dther continent, of so uniform and regular 
ti construction. We had great difficulty in persuading the In- 
dians to pass beyond the outer part of the grotto, the only part 
which they annually viat to collect the fat. The whole autho- 
rity of hi padres was necessary, to induce them to advance as far 
as the spot where the soil rises abruptly at an inclination of sixty 
degrees, and where the torrent forms a small siibterraneous caa- 
cade*. The natives connect mystic ideas with this ciive, inhabited 
by nocturnal birds ; they believe, that the souls of their ancestors 
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sojourn in the deep recesses of the cavern. " Man," say tb^i 
" should avoid places which are enlighloned neidier by the Sun 
nor by the Moon." To go and join the gnacharoes, is to rejtnn 
th^r fathers, is to die. The niagiciaiis and the poisoners per- 
fonn their nocturnal tricks at the entrance of tlie cavern, to con- 
jure the chief of the evil spirits. 

At the point where the river forms the subterraneous caa- 
cade, a hill covered with vegetation, which ls opposite tlie open- 
ing of the grotto, presents itself in a very picturesque manner. 
It appears at the extremity of a straight passage, 240 toises in 
length. The stalactites, which descend from the vault, and 
which resemble columns suspended in the air, display themselves 
on a back-ground of verdure. The opening of the cavern ap. 
peared Angularly contracted, when we saw it about the middle 
of the day, illumined by the vivid light reflected at once from 
the sky, the plants, and the rocks. The distant hght of day 
formed somewhat of magical contrast with the darkness that 
surrounded us in those vast caverns. We discliarged our pieces 
at a venture, wherever the cries of the nocturnal birds, and die 
flapping of their wings, led us to suspect that a great number 
of nests were crowded together. After several fruitless attempts, 
M. Bonpland succeeded in killing a couple of guacharoes, which, 
daz/.led by the light of the torches, seemed to pursue us. This 
circumstance afforded me the means of drawing this bird, which 
hitherto had remtuned unknown to naturalists. We climbed, 
not without some diificuky, the small hill, whence the subterra- 
neous rivulet descends. We saw that the grotto was perceptibly 
contracted, retaining only forty feet in height ; and that it con- 
tinued stretching to the north-east, without deviating from its 
primitive direction, which is parallel to tliat of the great valley 
of Caripe. 

In this part of the cavern, the rivulet deposits a blackish 
mould, very like the matter which, in the grotto of Muggen- 
dorf in Franconia, is called the earth of sacrifke. We could 
not discover, whether this fine and spongy mould fall through 
the cracks which ■ .ate with the surface of the ground 

above, or be was! ". rain-water that penetrates in- 

to the cavern, I f silex, alumen, and vegetable 

(lelrttiis. 'SXe va d to a spot, where we beheld 
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with astonishment the progress of subterraneous vegetation. 
The seeds, which the birtts carry into the grotto to feed their 
young, spring up wherever they can fix in tlie mould, tliat co- 
vers the calcareous incrustations. Blanched stalks, witli some 
half-formed leaves, had risen to the height of two feet. It was 
impossible to ascertain the species of plants, the form, colour. 
Bid aspect of which had been changed by the absence of light. 
Those traces of organization amid darkness, forcibly excited the 
curioraty of the natives, in general so stupid, and difficult to be 
moved. They examined them in that silent meditation inspired 
by a place they seemed to dread. It might be thought, that 
diese subterraneous vegetables, pale and disfigured, appear- 
ed to them phantoms banished from the face of the earth. 
To me the scene recalled one of the happiest periods of my 
early youth, a long abode in the mines of Freiberg, where I 
made experiments on the effects of blanching, which arc very 
different, according as the air is pure, or overcharged with hy- 
drogen or azote. 

The misaonaries, with all their authority, could not prevail 
on the Indians to penetrate farther into the cavern. As the 
vault grew lower, the cries of the giiachai-oes became more shrill. 
I yVe were obliged to yield to the pusillanimity of our guides, 
wd trace back our steps. The appearance of the cavern was in- 
deed very uniform. We find, that a bishop of St Thomas oi' Gui- 
ana had gone farther than ourselves. He had measured nearly 
2500 feet from tlie moutli to the spot where he stopped, though 
the cavern reached farther. The remembrance of this fact was 
preserved in the convent of Caripe, without the exact period be- 
ing noted. The bisliop had provided himself with great torches 
of white wax of Castile. Wo had torches composed only of tlie 
bark of trees and native resin. The thick smoke which issues 
iiom these torches, in a narrow subterranean passage, hurts the 

, and obstructs the respiration. 

Ve followed the course of the torrent to go out of the ca- 
Befbre our eyes wei-c daj;zled widi the light of day, we saw, 
inthout the giotlo, tlie water of the river sparkling amid the foliage 
£ the trees that conceded it. It was like a picture placed in the 
J, and to which the mouth of the cavern sen'ed as a frame, 
ing at length reached the entrance, and seated ourselves on 
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the bank of the riviJet, we rested after our fatigues. We were 
glad to be beyond the hoarse cries of the birds, and to leave a 
jiJacie where darkness does not offer even the charm of silence 
and tranquillity. We could scarcely persuade ourselves, that the 
name of the Grotto of Cat-ipe had hitherto remained unknown 
in Europe. The guacharoes alone would have been sufficient to 
render it celebrated. These nocturnal birds have been nowhere 
yet discovered, except in the mountains of Caripc and Cumana- 
coa. 

The cavern of Caripe, situated nearly in the latitude of 
10° IV, consequently in the centre of iJie torrid zone, is elevated 
506 toises above the level of the water in the Gulf of Cariaca 
We (bund in every part of it, in the month of September, the 
temperature of the interior air between 64°.6 and 66' oi' Fah- 
renheit ; the external atmoBphero beihg at 61°.B. At tlie en- 
trance of the cavern, the thermomctM- in the air Was at 63°.7; 
but when immersed in the water of the little subterraneous river, 
, it marked, even to the end of the cavem, 62°.2. ^^ 



Art. XVi.- — On tfie fluctuating Sensibility lifihe Retina. By 
Mr Thomas Smith, Surgeon, Kinguisae. Communicated 
by the Author. 

X HE phenomena of Accidental Colours have been attempted 
to be accounted for, on the principle that the senabihty of the 
retina is diminished by the action of light, " The eye," says 
the celebrated Cuvier, '* sometimes sees what are called Acd- 
dental Colours. When the retina is too much fatigued by 
certain colours, it becomes less senable of them. If we then 
behold a colour which admits in its compodUon that which had 
fatigued the eye, the latter will cease to be viable. Thus, when 
we fix the eye on a white spot, and afterwards turn it to white 
bodies, we observe on them a dark spot of the Same shape as 
that to which the eye was first directed. If the spot on which 
the eye was fixet* "^ the eycj wherever it turns, will 

perceive one of a If it was red, we perceive a 

greenish spot on yellow, a blai^ ; if green, a 

rod^sh," &c. 



Mr Smith on ihefiurtualhig SensibUily of the Relitia. 98 

That die senBibility of the retina, however, is less impiured 
in certain drcumstances by the action of light, than it is in- 
creased in darkness, appears evident from the following facts. 

If we look on an uniformly red surface, occupying the whole 
sphere of vision, for about Iwdf a minute, it will not appear 
darker at the end of that time than it did at first, provided the 
eye was before accustomed to that degree of light- But if the 
eye is then turned from the red to a white surface, the latter 
will appear greenish ; which shews that the sensibility of Uie 
retina, although not perceptibly diminishing to red hght whil« 
viewiitg the red surface, is yet increasing to all the other ptiintv- 
ry colours to which, at the time, the eye is in a comparative 
state of darkness, 

Again ; aAer looking long and steadily on the centre of a red 
rarcie on a white or black ground, the red colour become* 
fainter and fqinter, till at last the circle spears almost or alto- 
gether white. Dr Darwin was of opinion that the perception, 
in this case, becomes every instant weaker and weaker. But 
the circumstance of the red circle appearing tohite, which seems 
to have escaped his notice, indicates a greater increase of sensi- 
bility to the other simple rays of light proceeding from the co- 
loured circle, than decrease to the red light. 

But neither the decrease of the sen^bility by the octjun of 
light, nor its increase in darkness, can alone account fbr all ^e 
jibeaomena (^ accidental colours. Thus the accidental colour 
of a smalt white or black circle upon a red, yellow, or other 
primary coloured ground, is not the reverse of the circle view- 
ed, but the same as the ground it was viewed upon. 

The caiise of this may be traced to a remarkable fluctuation 
in the state of the sensibility of the retina, which occurs during 
and a/ler the eye is exposed to a stronger light in the vitanity 
of a weaker. As no notice, I believe, has been taken of this 
fluctuaUng sensibility of the retina by writers on vision, a bri^f 
account of it m^y perhaps he not unacceptable to some of tbv 
^ jeaders of this Journal. 

t may appear a angular jmsition, iliat at the time of view- 

g a stronger and weaker Hght togetiicr, tlie sensibility of the 
a is increased to the sironger hght, and diminished to the 
.cr. Vet if ihe facts 1 am about lo nicniion shall, upon 
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trial, be found to agree with tlic experience of others, it iri&iiat 
be denied thai Uic sensation produced by tlie greater light Is 
greater, and that produced by tho weaker light is less, than 
wliat is produced by these different degrees of light when they 
occupy singly the whole sphere of vision. 

Ea>periment 1. — When I fix my eyes steadily on the centre 
. of a white circle, about an inch in diameter, upon an extensiire 
bWkish ground, the white circle appears surrounded by a halo 
darker than the rest of the ground, shewing a decrease of the 
sensibility of the retina in the parts adjacent to that which was 
acted upon by the greater light. But when I view a }>lack 
circle upon a vihite ground, the black circle appears surrounded 
by a halo whiter than the rest of the ground, shewing an in- 
crease of sensibility to the greater light in the \-icinity of tlie 
lesser. 

There is a degree of steadiness of the eyes required at the 
time of performing this experiment, which those who are not 
accustomed to the like, may find difficult to practise at first ; 
for tlie eyes are apt to turn to whatever part the attention is di- 
rected, which prevents the results I have mentioned from being 
obtained. 

The haJo mentioned above, and in otiier parts of this pf^JS^ 
becomes fainter as it receded from the object it surrounds, and 
with moderate light is found to occupy an area Kjual, as far as 
I could ascertain by measurement, to that of the object viewed. 
But with very brilliant objects, such aa the sun, the area of the 
halo is considerably greater. 

Experiment 2. — I provided myself with two tubes, each 
about an inch in diameter, and four inches long, one of them 
opaque, and blackened within ; the other thin, white, and trans- 
mitting freely through its sides the rays of light. Then ascer- 
taining that both eyes were equally senable to light, I looked 
at a uniform white wall moderately illuminated, with one eye 
through the white tube, and with the other eye naked, and ob- 
served that jt^fteii the inside of the tube was more illuminated 
than the rciiU, ths the latter which was seen through 

the tube appeared did to the naked eye, Ag^n, 

the eyes being e( >n looking at the same wall 

Miih one eye throi ibe, and with the other eye 
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naked, I found tliat tlie wall appeared brighter to the former 
than to the latter. 

I select the following experiment out of a very great number 
which might be pven, to prove tliat the increased senability to 
the greater liglit, and the diminished sensibility to the lesser, 
above shown, are not to all kinds of light indiscriminately, but 
only to the same primitive colour or colours. 

Experiment 3. — I took several slips of thin writing paper, 
four inches long, and three inches broad. One of tliese I pmnt- 
ed on both sides red ; another yellow ; a third green ; a fourth 
Hue, &c. By applying a black tube to one eye, and one of the 
coloured tubes to the other, I could compare together the diffe- 
tent appearances, if any, which a white surface assumed when 
viewed tiirough these different tubes, I could also compare the 
different appearances of the same surface as seen through any 
two of tliese coloured tubes at once. In cither way the effects 
were very striking. The same white surface, which through a 
Idack tube appeared bright white, appeared greenisli through 
a red tube ; purple through a yellow ; red through a green, &c. 

As my object is to ^ve a faithful account of the principal re- 
sults of my observations upon the state of the sensibility of tlie 
retina at the time of, and atW, viewing surfaces unequally illu- 
nunated, I must not omit the following singular one. 

Experiment 4. — In the centre of a'thin board I cut a circular 
hole, one inch in diameter. Having covered one side of the 
board with thin writing paper, I painted all of it, except so 
much as extended over the hole, of a deep black colour. The 
drcular part which remained white I wetted with olive oil, to 
ratable it to transmit light more freely. Thus prepared, I 
placed the board perpendicular to tlie horizon, between my eyes 
and tlie flame of a candle, the oiletl circle being about an inch 
from, and directly oppoate the flame. Theu fixing my eyes 
steadily on the centre of the brilbant white, or more coiTectly 
speaking, yellowish circle, it appeared in the course of some se- 
ccHida to be surrounded by a broad purple halo, which also was 
I surrounded in most instances by a yeUowish halo. 

That the part of the i-etina contiguous to that upon which 

, the rays of light from the yellowish circle fell, was, by their ae- 

Uon, rendered less sensible to yellow light, the former expert- 
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ments lead me to conclude : bul lliat it should at the same tUD« 
become so much more sensible to all llie other kinds of Hght, us 
to perceive, not dimly, but distinctly, the very few, if any there 
were, of these rays which, in the way the board was placed, 
could be reflected from the black surface, is highly unprobable; 
and tlie more so, that I have never found this halo produced 
but when the object viewed waa brilliant. I am therefore in- 
clined tp believe that the part of the retina answering to the 
halo in this experiment, was, without the direct agency of purple 
light, thrown into a state amilar to that which is produced by 
such light, and that the external yellowish halo was produced 
in a similar manner. 

These are the principal results of my observations on the 
state of the sensation produced, and sensibility of the retina, ai 
the time of vieteing unequally illuminated surfaces. 1 shall 
now proceed to shew the angular reflux which occurs after- 
wards. 

Experiment 6. — After looking steadily for about half a mi- 
nute on the centre of a small white circle, upon an extenave 
blackish ground, as in the Ist experiment, if the eyes are turned 
to anotlier part of the black ground, a very black circle will ap- 
pear surrounded by a bright halo ; from which it is evident 
that the sensibility undergoes a remaikable change of viewing 
the white circle, being lUminished where the sensation was in- 
creased, and increased where the sensation was diminvilicd. 

Experiment 6. — When the eyes are steadily fixed on the 
centre v( a red circle an inch in diameter, on a white ground a 
foot or more square, the red circle appears surrounded by a 
greenish halo. If the distance between the red circle and the 
eyes is tlien increased, still looking steadily at the centre of the 
red circle, part of the spectrum or accidental colour of the red 
drcle will be allowed to form, and the red circle will appear 
surrounded by a green ring and red halo. 

Experiment 7-— After looking steadily at llie centre of the 
wled paper mentionetl in the 5th expcrimjjnt, till the halo ap- 
peared brilliant, It 'v eyes to another part of the black 
paper, and saw a e spectrum, surrounded by a 
greenish- yellow ha eyes were turned to a whit^ 
wall, the spectrnr less vivid ; but what is still 
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more remarkable, when I ciosed my eyes, and covered tliem 
witli several folds of black cloth to exclude the light, the spec- 
trum aiid halo appeared more brilliant than when the eyes were 
opened upon a wiiite wall. 

This experiment has boen often repeated by myself and o- 
thers, with every precaution lo keep out tlie liglit, but invariably 
the spectrum and halo have been found brighter the more per- 
fectly tJie light was excludotl from the eyes. 

When tlie degree of hght proceeding from the more luminous 
body or surface is not so great as to dazzle the eyes, I have 
found the slate of the senMbijity, after viewing the object, to be 
exactiy the reverse of what it was at the time the eyes were fix- 
ed upon it. But when the eyes bore with difficulty the quanti- 
ty of light reflected or emitteil from the more luminous object, 
the same regular reverse accidental colours were not obtained, 
fine thing, however, is remarkable, that the colours of the spec- 
ftum and halo are, in such cases, as far as I have found, e^act-i 
)y the reverse of one another. Several experiments exemplify, 
ing this, though somewhal imperfectly, are on record. I shall 
sul^oin only one. 

Experiment 8. — This experiment was made with my eyes 
shut and closely covered up from the light ; after I had looked 
fteadily at tlie centi-e of the oiled paper, de«;ribed in experi- 
ment 5., placed between the sun and my eyes, till the halo be- 
came vivid. The whole experiment took up several minutes, 
and the numbers refer to the observations made at intervals du- 
ring tliat time. 

J. Spectrum yejlow, with a reddish border : bluish purple 
halo, 2. Spectrum disappeared. 3. Yellow spectrum : purple 
Jialo. 4. Disappeared. 5. Red spectrum, surrounded by dif- 
fused greenness. 6. Disappeared. 7. Deeper red spectrum : 
light green halo. 8. Disappeared; but suddenly 9. Purple 
spcclrum : yellow halo. 10. Disappeared. 11. Darker purple 
spectrum, surrounded by diffused light-yellow. 12. Disappear- 
ed. 13. Broken down spectrum, which became gradually 
fainter, till it finally disappeared. 
i Having thus g^ven a sketch of tlie principal facts which I 
I have obsen'ed upon the state of the sensibility of the retina at 
[ de time of, and afler viewing equally and unequally iilumi., 
[_ vol.. III. >!o, 5. Ji'ty 1SS0._ G 
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.Wad surloces, I sboU conclude wilh the following i 

1. While viewing a coloured surface occupying the whole 
sphere of viaon, the sensation is less decreased tliAU thv 
sen^bility is increased in darkness in a given time. 

2. While the retina is acted uiwn by a stronger and weaker 
light together, ilie sensation produced by the stronger light 
is greater, and the sensation produced by the weaker light 
less, than what is produced by these difierent degrees of 
Hght wlien they occupy ^gly the whole sphere of vision. 

3. After the retina is acted upon by a stronger and weaker 
light leather, the sensibility is increased where the sensa- 
don (3.) was diuiioislied, and diminished where the sensa- 
tion was increased. 

4. In certain circumstances the retina, without the dir ect 
agency of light, is tlirown into the same state which iil^| 
produces. Experiments 4. 7. and 8. ~^^| 



Aax, XV^I, — Notice respecting a Singular Structure in (he 
Diamond. By David Buewsteb, LL. D. F. R. S, Lond. 
and Sec U.S. Edin*. 

XXAVING been lately engaged in examining the opiical 
structure of Amber -f*, I was surprised to observe that it exhi- 
bited phenomena almost exactly the same as those which I had 
long ago noticed in several flat Diamonds, ivhich belonged to 
Mr Bobison, a member of this Society. In order to compare 
the two structures ^ritli greater attention, I re-examined nine of 
Mr Robison's diamonds. In all of them I remarked that the 
polarised tints were arranged in streaks, like those developed by 
amber; but one of the diamonds exhibited a new phenomenon 
of a most itncxpectcd kind, which is the only fact in the natural 
history of this Ixxly that promises to throw light upon its ori^n 
and mode of formation. 
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Hud Ae diamond not been placed at the head of the mineral 
kingdom, from its unrivalled lustre, and high value as an orna- 
mental gem, it would have attfuned the same distinction from its 
great utility in the arts. Separated from all other gems by its 
I nmarkable refractive power, and from all mineral substances by 
I its extreme hardness, its chemical composition, and its locality 
□ the crust ol" tlie earth, it lias always been regarded as an ano- 
nalous substance, which set even speculation at defiance. 

When Sir Isaac Newton compared the refractive power of so- 
TCral bodies, he remarked that amber and the diamond had a 
lefractive power three times greater, in respect of their densities, 
than Beveral oUier substances, and he conjectured that the 
diamond was " probably an unctuous substance coagulated." 
This relation between the inflammability of bodies and their ab- 
solute refractive power, I had an opportunity of confirming and 
extending, by ascertaining that Sulphur and Phosphorus ex- 
ceed even the diamond in absolute refractive power, and that the 
dtree simple inflammable bodies stood at the head of all other 
solid and fluid substances in thdr absolute action upon hght '. 

In this arrangement Amber stood next to Diamond, and ai 
both these substances had a similar locality, and had also carbon 
for their base, it became of some importance to discover that 
their general polarising structure was the same. Tbc analogy, 
however, to which I wish to direct the attention of the Society, 
is founded on Ifie existence of amaU portions of air mihin both 
luhstanca, the expansive force of which has communicated a 
foiarinng ttrvcture to Hie parts in immediate contact itith tla 
akr. This structure is displayed by four sectors of polarised 
light encircling the globule of Mr, and can be produced artifi- 
cially either in glass or in gelatinous masses, by a compressung 
ibrce propagated circularly from a point. It is obvious that 
such an eR'ect cannot anse from any mode of crystallization, 
and if any proof of this were necessary, it might be sufficient 
to sla,te, that I have never observed the slightest trace of it in 
more than 200 mineral substances which I have examined, nor 
in any of the artiticial salts formed from aqueous solutions. It 
can therefore ailse only from the expansive force exerted by the 

' TrtelUt on A'tn, Phii. Imlrumeils, p. S66, 
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included nif on ihe diamond and the ambtr, when thet/ weix m 
tuc/i a soft state as to be susceptible of compression from m 
smaU a Jbrce. That this compressible state of the diamond 
could not arise from the action of heat, is manifest from the na- 
ture and the recent formation of the soil in which it is found : 
that it could not exist in a mass formed by aqueous deposition 
is stUI more obvious, and hence we are led to the conclusion, 
rendered probable by otiier analogies, that tlie diamo'id origi- 
nates, like amber, from the consolidation of perhaps vegetable 
matter, which gradually acquires a crystalline form by the in- 
fluence of time, and the slow action of corpuscular tbrces ". 

As the precedinfi; results were obtained from flat diamonds, 
which did not seem to have been regularly crystalhsed, I was 
anxious to detect the same structure in those which had a re- 
gular crystalline form. With this view I examined several of 
the diamonds in Mr Allan's collection, and was fortunate 
enough not only to detect in a perfect octohedral crystal the same 
structure which I had observed in the flat specimens, but also 
an air-bubble of considerable size, which had produced, by its 
expansion, the polarising structure already described. 

Edinul'rgii, MairJi 1820. ,^M 



Apr. XVIII. — Notke regarditig the Submarhte Remains of a 
Cjrovc nf Fir-Trees in Orkney. Contained in a Letter from 
W. G. Watt, Esq. of Skajll, tfi Mr SrEVEssos, Civil Eih 
^peer. 

VJjs' the nest coast of the Mainland of Orkney, about midway 
between Hoy I\IouUi and the Wcstray Frith, lies the Bay of 
Skfull, almost the only one on this }}art of the coast. It is com- 
pletely exposed to all the violence of the westa-n ocean, the 
■waves of which often roll into it with tremendous force. 

Almut three year'' — 'le sand on the shore of this bay was 

• See Edlit. Phil. Ja and Mil. Kjrie and Mallebrun's ^Ht 

• flics rftf ''p^ng". '"I". 
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removed by the violent motion of the sea, wliich had been more 
than usually agitated by a heavy gale of wind from the south- 
wesL By the removal of the sand, Mr Watt of Slvoill discover- 
etl, during the ebb, what was apparently a peat-moss, about an 
acre in extent. Partly imbedded, and lying on the surface of 
diis moss, in a horizontal position, were the stems of several 
small trees about 10 feet in length, and from 5 to 6 inches in dia- 
meter. They were in a very decayed slate ; but a piece of one 
of tbeni waa so fresh, that Mr Watt was able to ascertain it to 
be some kind ui' fir. This is exceedingly remarkable, as no 
native specimen of any of the resinous or coniferous trees now 
exists, nor has jicrhaps for centuries existed, in the Orkney 
Islands, whose Sylva at tliis day consists of a few stunted aiders 
and willows. But hoi-c a number of trees were found lying across 
one another, whifh had seemingly grown in a clump. The stems 
were still attached to the fibres of their respective roots ; and 
BO doubt remiuned on Mr Watt's mind, that ihey had grown on 
file spot where they now lay. To ascertain that fact complete- 
iy, however, he had a Ireuch dug round two of them, and thus 
traced the fibres of the roots running in all directions, and of all 
sizes, but so much dec-aycd that they did not give the least inter. 
tupDon to tlie spade. Upon removing the surface of what was 
supposed to be nioss, Mr Watt found it tu he an accumulation of 
Teaves of vegetables, so m uch in a stlite of decay, that they could 
not be separated without destroying their texture. These re- 
sembled in sliapc and size the leaves of peppermint, or perhaps 
^ some species of willow. There were numerous small seeds 
lUiteniiixed, about the size of turnip-seed, of a reddish colour. 
In these seeds the [wwer of vegetation appeared totally destroy- 
i^ ; but they were not so much decayed as either tlie trees or 
ihe leaves. After some time, by the action of tlie sea, the 
land again returned to a considerable depth over the moss. 
' When Mr Watt had satisfied himself that the trees had grown 
in the situation described, where the sea at this day rises, dur- 
ing the flood tide, to the depth oi' at least fifteen feet, it occur- 
red to him, that this bed of moss and trees has arrived at its pre- 
UDt le\'el in conse(]uencc of the removal of a bank of earth aX. 
ieast eighteen feel deep, which has been washed gradually away 



by ihc water of ilie Loch of Skaill oozing along the rocks upon 
which il rested, and upon which the mass of leaves now rests, 
held together l)y the fibres of the roots of the trees. 



AaT. XIX. — Account of the Correspondence beltveen Mr Park 
and Mr Maxwell., respecting the IdcntUy of the Congo 
and tJte Niger. By the Rev. William Bkown, D. D. Mini- 
ster at Eskdalemuir. Gommunlcaled by the Author •. 

At has been for sometime uTideratood among Uie relations and 
intimate friends of Mr Park, that the object of bis second journey 
into the interior of Africa was to ascertain the termination of the 
Niger, and especially whether or not the Congo was the outlet 
of that river. 

The first idea of the identity of the Congo and the Niger, 
was suggested by Mr William Keir, at Milnholm, near Lang- 
holnii Dumfriesshire, in consequence of information wliich he 
had oblained (many years before the appearance of Mr Park's 
Travels) from his friend Mr George Maxwell at Prior's Lynn, 
in the parish of Canonby, conceniing tlie river Congo, which he 
had frequently visited in the earher part of his life as Master of 
a trading vessel, and of which he had constructed a chart. Ac- 
cording to Mr Maxwell, the river Congo, 150 miles from the 
sea, (the height to which his boats went), is about a mile and a 
half wide, having from 80 i'eet depth of water with the boat's 
tide touching the cliff, to 300 feet in the centre, a width and 
depth which continue the same for 60 or 70 miles farther do'.ni, 
where the liver is confined between stupendous precipices of 
grey rock, fringed with trees. At 27 or 30 miles from the sea, 
in (f 10' soudi latitude, which may be called its proper mouth, 
it is about S miles broad, and from 20 feet depth of water close 
In with the shore to 400 feet in the centre. Even at the latter 
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end of the dry season, when it may be supposed to be at the ' 
lowest, and in a direct line between the Capes, which is a rude 
way sometimes adopted to describe the size of rivers, tlie Congo > 
is about 25 miles wide. The current, or oJitsel of the river, is ■ 
never less, even during the dry season, than 5 and 6 miles an 
hour, and the general course of the stream, after it enters the 
otcan, is to the N.W. keeping at the distance of about 60 miles 
from the shore, until it falls into the Gulf of Guinea, between 
Cape Lopez and Anna Bona, six degrees to the northward of the 
Congo, rendering the transparent salt-water there of a dark co- 
lour; and, when the stream happens to set to the S.W, and W. 
which Mr Maxwell has sometimes seen, the ocean has been 
quite turbid with the fresh water 200 miles from shore; for the 
Congo has always the appearance of being in flood, or of a red 
day colour. In short, according to Mr Maxwell, the Congo is 
not the inconsidei'able river which even Major Renneirs improv- 
ed map of Africa that accompanies Park's Travels would lead u» 
to suppose, but one of the third or fourth magnitude, For, 
according to geographers, the Nile and Misasippi occupy these 
ilations, and are both of them said to run a course of 3000 
miles ; yet what are either of them when compared with the 
JO ? The Missislppi has only 17 feet water over the bar or 
mtrancG; while the Congo has no bar, and has never less than 600 
!t depth of water in the stream, with salt-water soundings on 
her aide, from 3 feet close in with the beach, to 100 feet, 30 
les out in the offing, having scooped out for itself a channel 
the bed of the o^enn. Even the Nile (according to Volney) 
conies green, fclid, and full of worms, while the Congo roUs 
dong, seemingly in full flood, until we examine the water-marks 
fhich appear on the perpendicular rocks on either side, at the 
lUght of 9 or 10 fi.'et above its ordinary surface, and to which 
f annually rises in December and January. 
Such was the substance of the information which Mr Keir 
d receive-:! from Mr Maxwell ; and when reading Mr 
park's Travels, it occurred to him, to be a more natural 
HSy f^ disposing of the Niger, by making it communicate with 
Congo, than by evaporation from the Lake of Mangara. 
Si»d, in looking Into the Map, he was confirmed in his conjeo- 
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ixiie ; for, from Mangara to tlic Congo, skirtiDg the Mouotiuu 
of tliv Moon to (he »)uth-weiit, the distance is not above two 
thouaand niiks; and there ee^med no otlier rational way of ac- 
counting for the extraordinary size of tJie Congo. This conjec- 
ture Mr Keir conunnnicated to Air Maxweil, and afterwards 
to Air Park, when at Dowbill near Selkirk, in tlic neiglibour- 
hood of Ai'hicli Mr Park then resided. The idea struck the tra- 
veller; he re((uesti.'d and obtained a copy of Mr Maxwell's 
cliart ; aiul I have now lying before mc, tlie whole of tlie cor- 
respondence that tixjk (ilace in consequence of the suggestion. 
It consists of two letters from Mr Maxwell to Mr Keir, both of 
which were carrieti by Mr Park to London ; a letter from Mr 
Park while in London lo Mr Maxwell ; and two letters from 
Mr Maxwell to Mr Park in reply. The following narrative 
)H drawn up from tliese letters, almost in the writers' own words ; 
and the public, I am persuaded, will regret the preponderance 
of those motives which induced Mr Park to begin at the wrong 
end of his journey. 

In Mr Maxwell's first letter to Mr Keir, dated Ist May 
180S, he states it an his opinion, " that Mr Park had been ex- 
tremely fortunate in the choice of his first mute ; for he sus- 
pects that the chiefs upon the sea-coast, from Cape Pahnos along 
the Bight of Guinea to Cape Lopez, would not suffer a Euro- 
pean to penetrate the coiuitry on any pretext whatever, as tfa^ 
wilt not allow the ofiicers of African ships to have the slightest 
intercourse with the Bushmen or traders from the Interior, and 
are very jealous of any white person going inland. Nayj even 
admitting that they were dis]X)Ked to favour the views of an ad- 
venturer, that adventurer would still have to struggle with in* 
calculable hardships from the want of nieal and milk, article* 
which seem to constitute their cliief food in North Africa. 
Whilst, from Cape Ijopez to Congo, they have no contrivance 
that Mr Maxwell knows of to gi-ind or beat their corn, but nm- 
jdy roast or boil it for use. Neither do they abound in yams or 
potatoes; theirchief food being plantains, cassava, Indiancom,&c. 
seasoned wltli palm " er, and smoked fish, none of which 

he apprehends woi ■■ mode of cooking, ever agree 

with the European 'heir white or awect cassava 

(Mayat'i-a niaiiigoj raw; hut the red or bitter 
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(Mayacka monsamba) is a virulent poison in that state, and must 
undergo a certiun preparation and boiling, before it can be used 
as food. Neither would it (on the supposition that the natives 
vould be friendly to such an adventure) be at all practicable on 
horseback. For, aa they have none of those animals Uiemselves, 
lhar paths lead over hill and dale, across deeji ravines, and 
along the edge of precipices, without any regard to a mode of 
travelling which tliey know nothing about, and where it would 
be absolutely impossible for a horse to keep his fouling. It ap- 
pears very strange to Ulr Maxwell, that die African AssuciaUon 
have never thought of conducting their researches into the In- 
terior of Africa by means of tlie natives ; which he considers to 
he the only infallible and sure nieaii of prosecuting that mis- 
sion, by educating a sufficient number of the African youth in the 
different branches of learning, suited to the duty they ore intended 
to perform, whether as sclioolm asters, misaonaries, traders, hi*, 
torians, draughtsmen, or naturalists, and rewording their labours 
according to the diligence and exertion displayed in their re- 
qwcdve cflilings. Their bodies, being naturalized to the cli- 
mate, would suffer nothing on that scwe ; and, with a little ad- 
dress, tlieir colour would exempt them from all susjricion,— so 
that they might U'avel in perfect safety from one end of A Jnca to 
the other. It would indeed take ten or twelve years to fit diem for 
this service, but ever after that it would not meet with any in- 
terruption ; and we have incontrovertible evidence of their hav- 
ing talents, susceptible of sufficient improvement for such an un- 
dertaking." 

Mr Maxwell's second letter to Mr Keir, is dated Jidy 20. 
1804, fourteen months after the former, during which time Mr 
Keir had mentioned to Mr Ptu-k, his conjecture of the Congo be- 
ing the mouth of the N^er. It states, that he had sent Mr Park 
Ilia chart of the twcr Congo, (published by Lawrie and Whittle,) 
as he had [womised ; and that long before Mr Fork made us ac- 
quainted with the course of the Niger, it had occurred to him that 
tilt Congo drew its source far to the ncarthward ; from the floods 
commencing long before any rmns take place to the soulliward 
of the equator, as it begins to swell perceptibly the latter end 
uf October, and yet nu heavy rains set in before Dect-mber ; 
—remarking, farther, that the heavy rains in both tropics 
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do not commence until the aim has nearly gained his utmort 
r boundarj', and is about to return towards the equinoctial line. 
So that t!ie increase of the Congo from the end of October to the 
beginning or e^'en middle of December, cannot be ascribed to 
; any rain that fails in South Al'rica. About tlic end of January 
' or the beginning of February, the river, he says, may be sup- 
' poBcd at its height : but at no linic can the rains to the south- 
ward of the line be compared with those to the north of it, be- 
tween the river Volta and Cape Lopez, in what is called the 
Bight of Guinea. Whether the Congo, therefore, be the out- 
let of the Niger or not, it offers, in his opinion, die Ijest open- 
ing for exploring the interior of Africa, oi' any scheme that has 
ever been attempted ; and the ease and safety with which it might 
be conducted, need no comment. If the Niger have a sensible 
outlet, he has little doubt of its proving the Congo ; being ac- 
qu^nted with most of the large rivers between Cape Falmos 
Mid Cape Negro : nor need the immense course of such a river 
as the Congo and Niger iu one continued stream, excite 
, flstonisliment, 'when we know that the St LawTence, coni 
tible in size compared with the Congo, after traversing a 
part of North America, and issuing through a chain of lakcs^ 
discharges itself into the Atlantic Ocean: but, instead of five 
or six lakes, like the St Lawrence, the Congo may be supposed 
to pass through twice the number, which may in a great mea- 
sure solve any difficulty as to the floods of the Niger not imme- 
diately affecting the Congo, He can say this much, however, 
for the river Congo, that by comparing it with other rivers, ac- 
cording to tlie best authorities, it must rank as the third or 
fourth in magnitude ; and, indeed, from the current which it 
produces in the ocean, carrying out floating islands 60 or 70 
leagues from the coast, the Amazons alone can cope with it ; of 
■which our poet says, that " Ocean trembles for his blue domain." 
Many of the traders that he met with at Embomma, had come 
a journey of one month (gonda) down the river, (which, at 20 
miles a dftVj allowing seven days rest, would make 440 miles,) 
^polce of it as equally J 'ere they came from, and that it 

^i^ent by the name of ^ does by all tiie natives on 

■y^f^e lower part of the 'hen questioned about 

■ - «ircp, Mafooka Coon ' answer to Mr Maxwi 
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thdt which Mr Park received on the banks of the Niger, viz. 
tliat it was believed to come from the world's end. It is Mr 
Maxwell's opinion, that Leyland's or Molynciix's Islands at 
Embomma, cither of which might bo rendered almost as strong 
Gibraltar at a small cxpence, would be the finest spots tmagi- 
nable for establishing an exten^ve communication wiili the in- 
terior of Africa •. Mr Maxwell adds, tliat if Mr Keic'a idea 
t£ the Congo being the outlet of the Miger, prove correct, we 
nay consider it as an opening designed by Providence for ex- 
ploring those vast regions " where the sun shines, and seasons 
team in vain;" and for hiunanizing the wretched natives, by 
rSffording ample scope for the endiuaiasm of the naturalist, 
<^nt, and missionary. 

It was formerly observed, that Mr Park saw tliese It 
and carried them with him to London, to &hew to his patrosaj 
The following letter, therefore, from Mr Park, while in London, 
to Mr Maxwell, which I shall give verbatim, will sheif the im- 
pression which the communication had made on the minds t£ 
Ifae Association. 

" Dear S^^ London, October H. 1804. 

** I shewed your chart of the Congo to Lord Camden, Secr©- 
Hnry of State, and he is very desirous to obtain further informa- 
tion respecting that river. I have therefore troubled you with 
'this, and request that vou will have tJie goodness to favour me 
■ with some information on the following particulars: Ist, Do 
you recollect the names of any of the inland kingdoms from 
which the slaves ore brought down to tlie Congo for sale."" 2d, 

* The litiuUion, indeed, of these islands, must appear to any one who examines 
,tte duut, very commanding. Ths Congo, Sot 150 miles up, may be divided into 
'Aiee portions, lat, A united stream 1| miles n'ide, &Dm [he height to which 
Ht Maxwell's boat went, down to EmbommB, compiehcnding a distance of TO 
nUei. !dly, A rematkobly divided and beautifully diversified stream, SO mile* 
Wide, running among innumerable islands from Embomma to Chimquesa, com- 
pehendiug a distance of 40 miles. And, 3dly, A united stream again, formed of 
iQ those scattered streams 40 miles long, and gradually increasing from 3 miles 
lo 6 mile«, between Chimquesa and the sea. Now, it is at the mouth of the high. 
of these uijlcd streams, and before it divides among the ionumerable islands, 
U Leylond's and Mcdyneux's Islands ore situated : in other words, th^ am the 
1^ uppermost of these inlands, which stand directly in Che month of the stiMm 

above, and consequently commnnd liie nhole of the i 
aaj be carried on w'lih the ir. 
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Are they brought bv land or water? 3(1, If by water, uitI 
sort of canoes ; and if by land, in what manner ? on foot, on 
horses or asses ? 4th, What do you suppose may be the direct 
distance between the sea and the first cataract? Md you 
hear of any more cataracts, or of any rivers falling into the 
Congo ? 5th, Is there any tradition of canoes resembling tliose 
of the Niger, or, in fact, of any thing peculiar to North Africa 
having come down the Congo with the flood ? 6th, Have the 
Mahomedan priests or Marabouts ever visited that country ? 
3Jid the natives at Embomma ever speak of any people, except 
Europeans, that could write? 8th, Is tbere much diversity in 
the languages spoken by the people of Congo ; and which is 
the most general language ? Do you recollect the following 
words in that language? fire, — water,— victuals, — dnnk, — 
Lunger, — tliirst, — fatigue, —danger, — a town, — a house, — a 
city, — a road, — a country ? what ore their common saluta. 
tions at meeting ? and have they any name for God, or the 
devil ? 9th, Is there any permanent European establish- 
ment in the Congo, and do vessels visit it every year, and at 
what seasons ? lOlh, Which is the nearest European settlement 
to the mouth of the Congo, from which a person might at all 
times find a ready passage to Europe? I hope. My Dear Sir, 
you will excuse the liberty I have tlius taken, and believe mc 
lo be," &c. 

Mr Maxwell was too anxious about Mr Park's success lo keep 
him long in suspense respecting these particulars ; and therefore, 
on the 12th of the same month he transmitted the following an- 

1st, The principal inland kingdoms that furnish slaves for the 
Embonimamarket, are Congo, Mayumba,Mandingo and Yacka, 
It wilt be seen by the chart where Congo be^ns. Indeed, it ex- 
tends to the south entrance of the river, as Sonio once formed a. 
part of it; and Mayumba, from what Mr Maxwell could learn, is 
a woody country, Iwrdering upon the river, about 15 or 20 days 
journey to the N. E. of Embomma. One of its traders brought 
him a stalk of sugar cane 14 feet long and 2 inches diameter, saying 
that it was very abundant with them. Mandingo and Yacka, (pro- 
bably the Mayacka of the charts,) Ue at a much greater distance, 
and mofitlikelyon the east sidcof the river; for, though the Loaiigo 
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[ <neople can converse with them, their language differsvery iDaterial- 
[ Jy from the rest. The Mandingos have 
9 shewn in the annexed 
Aelch , and are reproached 
jrithealjng their prisoners, 
\ «nd the fieah of bats ; cus- 
is held in the utmostab- 
rence and d etestalion by 
F.Ae other nations, who are 
ail remarkably humane and 
hospitable, except the So- 
nioB, who received rej^at- 
ed injuries and provoca- 
tions from the Portuguese, 
I vhen they attempted a 
UBttlemeRt among them 
jout seventy years ago. 
To Mr Park's 2d query 
e replied, that thi 
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are all travelled by land, carrying 
provisions, consisting of dried plant^ns, cassava, Indian 
ami, ground nuLi, smoked fish, &c. along with them; except 
^e Congoe, who brii^ them in canoea part of the way. On the 
8d he remarks, that their canoes are generally very small, and 
round-^ded, being ill adapted for burden, or navigation of any 
kind, some of them carrying twenty people, but seldom more 
dian seven or eight, who are obliged to sit down on the very 
bottom of the canoe, irith their legs stretched out, and their fore- 
arms and hands lying along the gunwale, to keep it as steady as 
posi^ble, to prevent it from oversetting, which, with alt their 
care, frequently does happen : That they commonly use two 
paddles, seldom more than four; and the canoe-boys, as they 
are called, stand upright to paddle, which has a very awk- 
ward appearance. They have neither horses, cows, nor asses ; 
their only domestic animals being sheep, goats, and poul- 
try, which may be got at reasonable prices. They have also a 
species of jackal domesticated, but very ugly, and of little use 
as a dog. On the -Hh query, as to the cataracts, they informed 
Mr Maxwell of two; the first distant from the sea, as laid 
down in the chart of the river ; the other ten or eleven leaguei 
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higher up, which has a sloping fall of 30 feet. The river ii 
place ia of its ordinary breadth, and makes a most tremendous 
noise; but the first has only the appearance of breakers. They 
spoke n-ith assurance, that no rivers join the Congo for a great wKy 
up ; yet, were it not for one circumstance, Mr Maxwell woiitd be 
almost cert^ that it received a very con«derable branch from the 
S. E. being the only way to account for the great increase of the 
river in December and January ; only in that course, it would 
cross the route of the Portuguese traders from Loando St Paul's, 
and tli^r other settlements, which, in his opinion, would have 
led tJiem to fortify the mouth of tlie river twentj' years ago, in- 
stead of Cabenda, forty miles to tlie northward of it, when the 
French sent out a couple of IVigates, with SOO troops, and demo- 
hshed the fort *, In answer to tiie 5th query, Mr Maxwell says, 
that he never heard them speak of having seen any canoe, or other 
substance floating down tlie river, but audi as were quite familiar 
to them ; although it is probable that such an event may have 
occurred in the lapse of time. The only tiling that m^es 
Against Uie supposition is, timt any bulky substance would most 
, likely have been seen by some of the numerous inhabitants 
along each shore above the cataracts, who would instantly have 
launched their canoes and brought it to land : but should it 
have escaped the observation of those above tlie falls, it would 
have been infallibly dashed to pieces at the cataracts ; after 
which, its fragments would have become water soaked, and ren- 
dered incapable of appearing above the surface of a rapid run- 
ning stream, at all times of a brick colour. A sti'auger who 
visits the Congo, says Mr Maxwell, in the latter end of Septem- 
ber, when there is least water, would never doubt but the river 
was then in full flood, until he examined tlie perpendicular 
nxks of Taddi-lem-Weenga, when lie would observe a water- 
mark of from 9 to 12 feet abo\*e its surface. 

On the 6tli query, he says, That he never heard them speak 
of any Mahoraedan priests having visited that countr)', though 
he confesses, supjMffiing the Congo to be the outlet of the Niger, 
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it seems strange that noue of those fanatics had ever followed 
the course of the stream : unless some vigorous Negro power 
bordering on Wangara may have hitlierto prevented their en- 
tering South Africa : whilst distance alone would deter the mer- 
chant, by leading him out of the established line of traffic, and 
exposing him to incalculable hardships and expence. Neither 
do ihcy recollect, as he remarks on the 7th query, of any people 
having ever appeared in that part of Africa that could write, ex- 
cept the Portuguese, who have a very large establishment at 
BaDZa Congo or St Salvador, about 4 djys journey, or 100 
miles (as they say) to the S, E. from Embomma; where tliey 
have a great many churches and monasteries; from which place, 
to 14° south, the country is completely under the trammels of 
the Cathohc religion ; but they have never made their appear- 
ance at Embomma, or Mambcenda, 50 miles higher up, where 
the natives are all Pagans. Nor did any of them remember to 
have heard that any white person was ever seen there, until Mr 
Maxwell went up. With respect to the 8th query, he says, 
That there is very little diversity in the language spoken be- 
tween Cape Lopez in 0° SO' South, and Benguela Nova in 
IS* 60* soutii, as he could understand a litUe of it at both these 
extremes. The Loango and Mayumba idioms, however, are 
the most prevalent, and the Congo and Angola diii'er not so 
much from these, as many of tlie counties of England do from 
each other. The customary salutations, on meeting are ; one 
kneels on his lell knee, and gives the saccula, (a certain clap- 
ping of the hands,) saying, " Katto-co-keile," — " How do you 
do?" to which the other, in the same manner, returns the com- 
pliment, by saying, *' Keile-ma-botta-moino,^ — " Very well, 
thank you. Sir." They call God, Enzambi Empoongu ; the 
devil, EmpoUo Enzamhi ; fire, Enibazzu ; Ughtnliig, Looeai- 
mo; thunder, Emvoola boomina; rain, Emvoola; a cloud, 
Toota le emvoola ; the rainbow, Chaama ; dew, Blola ; wind, 
Empoimo ; a snake, Nyouca ; tlie lioa Constrictor, Bomma ; — 
from whence Mr Maxwell supposes Embomma to have got its 
name, as they are very plentiful there ; tlie alligator, Engando ; 
the hippopotamus, Eugoo^ii ; hunger, Emjalla ; a house, Unzo; 
a. town, Bealla ; a city, Banza ; a country, Incee. " From (vhat 
country 'f — Inccc wa tooka ?" " from Congo, — Moose Congo," 



le sayi, 
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" From Yacka, Moose Yacka." On the 9tli quei-y he 
There are no European factories in tlie Congo, but vessels niay 
be found lying there at all seasons of the year. And od Uic 10th 
cjuery he menlJOQS, that tlie nearest European settlement to the 
mouth of the Congo is Loando St Paul's, a large _dty in 8° 55* 
south latitude, the roadstead of which is sheltered by a low 
sandy island, and strongly fortified ; but they have very little 
intercourse with Portugal, their trade being chiefly with the 
Brazils. Neither would a traveller from tlie interior of Africa, 
in his opinion, find himself comfortable with tJiem, bdng a colo- 
uy of convicts, little better than the Giagas, and extremely jea- 
lous of other nations gaining any knowledge of tliat country. 
They have also a detached fort, Nova Redonda, in H" 8' south 
latitude, and Benzuela Nova in IS* 30* soutJi latitude, protect- 
ed by a fort mounting 30 pieces of cannon, but most of the 
carriages are unfit for use. At all which places on Uie sea- 
coast, they have vast herds of cattle, and supply ships on very 
.moderate terms ; a large bullock being only 15s. or 20s. These 
two last, with Banza Congo, are dependent on Loando St Paulas, 
and from these they have numerous factories, branched out huii. 
^eds of miles to the eastward. 

Such were the answers wliich Mr Maxwell sent to the que- 
ries of Mr Park ; but he did not stop there ; for, con^dering it 
of importance to make Mr Park acquainted with the best me- 
thod of ascending the river, he staled to him the plan which he 
himself had intended to adopt had circumstances admitted; and 
tliis plan is so simple and natural, that I shall give it to the 
reader nearly in his own words. 

His scheme was to have carried out six supemumerarj- boats 
of light construction, to row and sail fast, and to have called at 
Cabenda, before entering the river, to have engaged thirty-six 
black rowers, which could have lieen hired at the rate of 2s. or 
2s. &:1. per week, which would have saved the white people from 
the fatigue of rowing, and exposure to sun and rain, the chief 

' cause of all the mortality on the coast of Africa. They would 
At the same time have -"■ ^ Imn for linguists a great way up, 
and when they bega; 'h, he would then have enga- 

jred another to act a hem, and so on succosMvely 

" 0s he «cnl along, ^^i ?nabled him to keep u] 
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understanding widi the different nations he visited. In this 
way, he would have had five whites and six blacks to each boat, 
which would have furnished him with a sufficient power to car- 
ry the whole of them over the acclivity of any cataract he was 
likely to meet with, in one day. Each boat, of course, must 
have been of such burden, that, when the lading was taken out, 
«id turned Imttom upwards, ten or twelve people might readily 
have carried it in slings or bearers ; and it was to have been fitted 
with light masts and smIs, and taiTed awnings to reach fore and 
aft, and stretched to iron stanchions four feet above the gunwales, 
to keep off the sim and rain when rowing ; having side or drop 
cloths, also tarred, to unfurl and tie tight down to the boat's side, 
to exclude the dews and night air when the boat's crews were 
afJe^; and when a breeze of wind sprung up, these awnings 
and drop clotlis coidd have been furled and the sails set. The 
boats were also to have been built so as to pull eight oars occa* 
sionally, that, when the wind failed, they might row ckise with 
the shore, by which means he expected to have made 35 miles 
per day upon an average ; for he could not suppose that the 
Btream runs equally strong above the uppermost falls, where 
the country must lie more upon a level, as it docs in the lower 
part. In this manner he would have continued ascending the 
river 40 or SO days, if it proved of such extent, and would 
have taken half that time in returning to Embomma, making 
75 days in all, in which time tlie s|iip would have made her 
purchase, and been ready for sea. Being a mountainous coun- 
try, it is highly probable that valuable stones and minerals may 
have, for ages past, been washed out by the rains. He would 
therefore have carried out specimens of metals, ores, minerals 
kc. to have sliewn the natives as he went along, that if 
any such thing could be found in the beds of torrents, they 
might collect them before his return. Now, though this ad- 
venture would have been conducted in the most Inendly and 
conciliating manner, yet there is no saying how far the jealousy 
of the natives might have been excited by such a novel appear- 
ance; and though he did not apprehend that such would have 
been the case, yet it would have been very prudent and highly 
requisite to have had it in Iiis power to defend himself, and 
espeoiaJly to secure his descent over the different falls, should 
_ ifoT.. III. NO. 5. JULY J8S0. H 
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the nntivofi, at any of those places, have attempted to prcmt' 
his return ; for which purpose, each boat would have been 
iiiounied with 6 small swivel guns, a eouple of which from eadi 
hoRt might have been mounted on spare stocks driven into the 
ground, on some commanding situation at the earryiiig plitee, to 
])rotect the party during that o{>eratiun ; and by having all tlie 
gang-casks, chests and packages, made to stow to tlie best ad- 
vantage, and marked and numbered for each boat, would have 
prevented any delay or confuaon at the cataracts. With this 
scheme in view, he would have laid his account to be in the 
Congo by the end of May, to ascend the river while the sea 
breezes were strong, and reached far inland, and while the cur- 
rent was only at 5 miles per hour; because during thei rainy 
months there is much of calm weather, and the stream running 
6 and 7 miles ^ct- hour, which would render the navigation v( 
tedious. 

(To be continued.) 
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Art. XX.' — Notice of a Collfctlon (if Rare Plants from h 
presented to the Botaitic GaydaiiifEdinburgh,byDr WaUich 
^Cakulia and Liadenani-Coloncl Udney Yiih, C. B. tcith re- 
marks on the best mel/iod of intradudng Tropical Species into 
Europe. By Johsj Vulk, M.D. F.H.S.Ed. and M. W, S. 

X HE most remarkable circumstance observable on the arrival 
of these plants at Edinburgh, was their general healthy state, 
and the great proportion oi" them alive, after a voyage generally 
so inimical to plants accustomed to a tropical climate. Colonel 
Yule, who brougiit them home, attributes this chiefly to the 
liberal attention and care of Captain Havard of the Honour- 
able Company's naval service, who directed the most careful 
treatment of them by judicious wateruig, and covering the case 
with an awning, to protect the plants from the scorching sun, 
and equally destructi*"* '■.^lis during the passage. This collec- 
tion or^nally coi ' ut fifty species, and although 
several of them Ix but httle capable of eodu- 
ring extremes, cithi e or dryness, yet nearly one 
half of them, inclu ie seeds had germinated to- 
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wards liie end of the voyage, wore alive and liealthy ; uiid had 
it not been ("or the late jioriod of the season, at tlio time of their 
arrival towards the middle of October, nearly the whole might 
have surrivcd the winter. Several of those that died, owed 
thdr fate to an accidental injury from the sjiray of sea-water, 
owing to the mattention of some boys. Among tliCse we have 
to regret a nondescript species of Rosa from Almara, two new 
species of Jasniinum — lancifoJium and — laurifolium. Three spc- 
des of Ficus, — quercifolia, — -virgata and — elastica; Qucrcus tur- 
binata, Taxus ohinensis, (Hoxb) and Tectona grandis. To 
these are to be added certain Orchidea?, viz. Gomphostylis Can- 
dida, and — prtecox,(Wallich)(Epidendrum, Smith),andAeiidea 
gultatum? A new Cypripedium, viz. venustuni, (\Val.) charac- 
terised by Mr Brown, and figured in the Botanical Magazine 
for February last, a Napaul species of tiiis great family is how- 
ever at present alive, and it is to lie hop^d will afford offsets, 
and thus continue its race. This species, which like the C. hu- 
milo is acauloua, has clearly, in the present instance, suffered fiuiii 
ex[X)sure lo a temperature in the stove too high for plants, whose 
geographical range is so elevated as the temtory of Napaul. The 
Orchideie of the Northern Hemisphere hitherto described, In- 
cluding Cypripedium, Orchis, Oplirys, and Epipactis, have sel- 
dom been luund beyond il ; and their number, so lar as we yet 
know, is extremely limited, when compared with the Trojiical 
species ; but the existence of a new Cyjirifjediuni towards the 
base of the Tliibet Mountuns, leads one to expect other plants, 
likely to occur under a similar elevation, still more to the south* 
ward and eastward. AVhat an extensive field for the naturalist 
is now opened by our uninterrupted intercouree with everj' tjuar- 
ter of India, — Oftn h^'TfUf a-t^ut «< it i^yrw iXi^h ! Much, however, 
has been lately done by the well directed zeal of the Marquis 
of Hastings, whose patronage of the Natural Sciences in general, 
is already amply manifested. 

Among the plants which arrived in the alKive collection, 
the following are healthy, and likely to do ncll ; 

Panax digitatuni. Stj'locarpus umbellata. 

frsgrans. Peliosanthiis seta- 

fruticosum. Limonia scandeus. 

Beobotrys runientacea. Uruccena spicata. 

Guarea vinetifera. Calbcarjja tiiiceolata. 

Aiistrilochia siiccatn. Sapiiidus delevgena, !kc. &.c. 
— -H-S 
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As the introduction and naturalisation of useful and 
namentol plants is an important object of public economy, the 
beet means of success fomis a question of corresponding inte- 
rest ; especially as it is stated in a late paper, in the Memoirs 
of the Horticultural Society of London, that, of the plants 
sent from China by a person residing in that country for this 
purpose, the proportion of those that survive the passage home 
is on the average about one in 1000 only. 

M. Thouin of the Institute of France, first proposed, with 
this view, sowing the respective seeds in layers, alternating 
with about an inch of earth between them, from the bottom to 
the top of boxes fifteen inches deep, and of a convenient size : 
and in this way, he informs us that he has obtained a great 
number of foreign plants in a healthy condiiion ; but that the 
uppermost layers, germinating early on the voyage, generally 
died •. In Dr WalUch's present experiment, the same inconve- 
nience occurred. Those seeds only in the undermost part of 
the case were fresh and unaltered, and germinating towards the 
end of the voyage, remained healthy on their arrival here. 

' On the whole, from these and amilar results, the most 
bable means of success may be deduced. 

1. Repeated disappointment lias convinced us, that seeds 
home in the usual way generally perish, losing tbeir germinating 
property,fi-omvarious causes, which it isscarcelypos^bletoobviate 
under the present management. Tbey become either mouldy fnm 
b^ng excluded from' the free at mosphere,w lien insufficiently dried, 

< or,if exposed to a very high temperature, theyareenUrelyex^ccat- 
ed, and the germ, thus deprived of its native moisture, necessarily 
perishes. The seeds oi'many tribes being preserved fresli, by the 

' structureoftlieirUusks,and the pulpof their fruits, the necessityof 
preserving these in a sound state, is clearly pointed out by Nature 
herself, instead ofthc common practiceof extracting the seeds and 
imperfectly drying tliem previous to sending them to Europe. 

S. When we cannot succeed in preserving seeds fresh in 
their original envelopes, and when they belong to tribes whose 
seeds are comparativelv nnV^rf, it may be presumed in general, 

*■ cJiat these are intent -e tor speedy reproduction ; 

^^jid, in fact, it is dii ve such seeds sound even 

^ ^der their native clii nore so, during a distant 

■ Annalti da Mvkvio d ?. p. 8i. 
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voyage, and under innumerable adverse circumstances. It is in 
the preservation of these, then, that wo moat frequently faJl. 
Here, however, accident, the real author of many important 
facts in science, would seem to point out the truth. Many 
seeds, buried under ground for the greater part of a century, 
have remmned fresh and healthy, and have germinated with vi- 
gour on being restored to the surface. Why should we not apply 
this to the present object? In the present experiment of Dr 
Wallich, and in those of M. Thouin, the seeds sown near the 
surface germinating early, uniformly were etiolated, and the 
plants died : but in both, those that were excluded from the 
agents necessary to germination, remained sound, and sprang up 
vigorously on being restored to their influence. 

3. Instead, then, of the smaller boxes used in these instan- 
ces, let large casks, or, for the convenience of packing, square 
boxes of several feet in diameter, be filled with layers of 
about an inch of fresh mould (free from worms and the larvre 
of insects,) alternating witli the respective seeds, within ten inches 
of the surface ; the bottom of the boxes being perforated, and 
several inches of pebbles placed upon it. I have observed that 
sand, especially that whidi contains calcareous and ferru^nous 
particles, is less adapted to the preservation of seeds, from its 
bang disposed to concrete, and thus rendering them mouldy. 

4. The surface of the boxes should be planted with such rare 
species as may be supposed capable of encountering the voyage 
with the greatest probabihty of success ; as the proper treat- 
ment, and espcually the watering of these, will tend to preserve 
the seeds below from total exsiccation during the passage. 



Aet. XXI. — Account of Three New Species of LeatlOre found 
at LeadhiOs. By H. J. Bbooke, Esq. F.R. S. Lond. M.G.S. 
&c &c. Communicated by the Author. 

A-MosG some specimens of lead-ore from Lcadhills, I have 
found three new species, of which two have been noticed by , 
Count Boumon, and one by Mr Sowerby. I shall designate 



them by the names o 



Sulphato-carbonate of lead. 



of lead. 
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(Aire AViti Species vf Lead-ore 

Count Boiimun has described the first merely as a variety of 
Ciirlwiiate of lead. The second lie calls rhombnidal carbonate, 
aiul describes it as dirtsolving more readily in nitric acid, and 
I with greater effervescence than common carbonate. Its pri- 
mary form, be supixjses to be a rhomboid of 00° aj>d 120°. 
The third speaes has been called by Mr Sowerby, in his Bri- 
tisli Minendogy, Green Carbonate of Co))pcr. 

The difference between the external characters of this third 
species and green carbonate of copper, and between that of the 
two first s^Jceies and any carbonate of lead I had seen, induced 
me to dissolve some of the rhomboidal crystals in nitric acid. 
The effervescence was conaderable, as described by Count Bour- 
non ; but I was surprised to obser\o, after the effervescence had 
ceased, a. white insoluble residuum, which, on examination, 
proved to be sulphate of lead. 

In consequence of the observation of this fact, and of the as- 
sociation generally on the same specimen of the three varieties, 
or some two of them, I have examined them all, and I believe 
the following results will be found correct : 

The.S'WpAaifwariPOTfaieconaisisofI atom sulphate ) pi . 
\ carlwnate J 

Effervescence, while dissolving in nitric acid, scarcely percep- 
tible. ^ 

Specific gravity, G.8 to 7. * 

Hanlness nearly as sulphato-tri-carbonate. J 

Colour whitisli, bluish, and greenish-grey, sometimes asp* 
pfoaching to apple-green. The crystals I liavc seen are seldom 
distinct, always minute, and aggregated together lengthwise, 
presenting a character approaching to fibrous. 

From the niensureinents taken by the reflective goniometer 
on two cleavages; from the character of some oi' its secondary 
planes; and from the observation of its cleaving more teadily in 
one particular direction than in any other, I conceive its primary 
^Virm to be a right prism, whose base is an oblique-angled paral- 
a^lliigram of 59° 15' and 120° 45'. But tlie crystals I have, 
, j-'jo imperfect to deter "-int with precision, or to 

height of the prisi 
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Specific gravity, 6.3 to 6.5. 

Hardness between Rulpliate of" lt;ad and cupreous sii]p)ialo- 
carbonste. 

Colour of the rhooibntdal crystals pale greenish, or yellowish, 
or brownish, or colourless and transjiarent, when very minute. 
The prismatic vaiieties are colourless, or of various shades of 
pale yellow. The rhomboids are acute, measuring 72° Stf and 
107° Sff; and from not haling found any other cleavage tlian 
one perpendicular to tlic axis of the crystal, I am induced to 
adopt this as the primaiy form. 

The principal niodifjcations I have obaen'ed, are those which 
pass into the six-sided prism by the truncation of all the solid 
an^es of the rhomboid, and tliose which prothice more obtuse 
rhomboids, of which there are three or four. The natural 
planes of oJl except the most minute crystals arc more or less 
rounded, and consequently aiford inijicrfcct reflections. 

The Cupnvits siilphalo-Carbniiatc aj^-iirs, from the se]iarate 
analysis of 

^** ^™' ") to connist of fl BtomK sulphole l„f[|^j 1 if(heeiiri>.afa^)perbe 

, '■■ I. 4 corlMmute J ' J- chemicaUy combined, 

J ., '" 4 3 caibanBle of cnppcr, J and not accidental. 

SpeciHc gravity about 6.4. 

Hardness between carbonate of lead and siilpliato-tri-carbo- 
natc 

Colour blue to dark greentsh-blue. 

The primary form is a right prism, with ^tber^ rectangular 
or rhonilwc base. From the ini^cation of joints parallel to all 
the planes i*f the latter, and from not Jiaving observed any joints 
parallel to mine than four of the pianos of the rectangular prism, 
I conatler the right rhombic prism as the primary Ibrm. The 
angles of this prism are 95° and 85°i tJie planes which give the 
.angle of 95° appear on many of the crystals as a dihedral ter- 
mination to secoudary forms, analogous to some jmsmatic varie- 
ties of sulphate of biurytcs. Tlie crystals are generally very mi- 
nute, and appear sometimes in small hunches, radiating from 
iheir common point of attachment to the matrix. 

Besides the cleavages parallel to its planes, llie rhombic prism 
idivides also in the direttion o( its shortest diagonal, and its height 
is to the edge of the base as 2 to 3. 
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The fact that presents itself to our notice here, of so distinct 
a difference of crystalline form, produced by a change in the 
proportions only of llie elements of the crystallised body, will 
tend to confirm the intimate relation tliat subusts between the 
chemical and crystallographical characters of nunerals ; and it 
wpears to disprove M. Beudant's conjecture, that only the se- 
condary forms of crystals are affected by a change in the pro- 
portions of their cunslituent chemical elements. 

It is remarkable, too, that lead should alone present so many in- 
stances of a angle base combining at the same time with two adds. 
London, 13(A May 1820. 



Aet. XXll.—Jccoimt of the Earthquake at Kutch on the 16th 
June 1819. Drawn up from published and unpublished Let- 
ters from India. 

J. HE western coast of India has been visited by an earthquake, 
which has spread desolation and panic over a great extent trf* 
country ; and whose destructive effects will be seen and felt for 
many years to come. This tremendous convulsion of nature was 
experienced from Bombay to beyond tlie tropic of Cancer ; but 
the centre of the concussion seems to have been in the province of 
Kutch, which has severely suffered. In describing this alarm- 
ing occurrence, we shall select, from a variety of letters which 
have been received on this subject, the most important particu- 
lara. 

The first and greatest shock took place on the 16th of June 
1819, a few minutes before seven in the evening. The day had 
been cool and showery; Fahrenheit's thermometer ranging from 
81° to 85°. The monstxm had set in mildly, without much vio- 
lent thunder and hghtning ; and tliere was nothing unusual in 
the state of the atmosphere at that season that could afford any 
ground for apprehension. The wind, which had been blowing 
pleasantly towards evening, at the commencement of the concus- 
sion fell into a dead calm, and in a moment all was consterna- 
tion and horror. The wretched inhabilants of lihoq) were seen 
flying in all directions to escape from their tailing habitations. 
A heavy appalling noise, — the violent undulaiory nioliun of the 
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ground, — the crash of the buildings,— and the dismay and tet- 
rhich appeared in every countenance, produced a sensation 
^Kn-riblc beyond description. The sliock lasted from two to 
I minutes, and during that short period the city of Bhooj 
'was almost levelled with the ground. The walls, from the san- 
ijy nature of the stone, were crumbled into dust ; nearly all the 
itowersandgateways were demolished; and the houses, which were 
standing, were so shattered as to be uninhabitable. The foil, 
nrfuch stands at some distance from the city, is so breached as 
be rendered useless as a place of defence. It is calculated 
itiiat nearly 3000 persons have perished in Bhooj alone. Among 
sufferers is the niotlier of tlie deposed Rajah, who was bu- 
3Aed in the ruins of the palace. The surviving inhabitants were 
aUigcd to forsake the city, and encamp out»de of the walls on 
! sandhills. Their situation was truly distressing. Bruist?d, 
Inaimed, Mid in sorrow, they resorted daily to the city to extii- 
the ntanglal remains of wives, children, and relations. In 
ttiis melancholy labour, tliey were nearly exhausted by the 
ich arising from the putrid bodies of their friends, and from 
ibe carcases of the cattle, which had perished in great numbers. 
I the date of the last accounts, between 1000 and 1500 per- 
ns had been dug out of the ruins. 

The devastation was general throughout Kutch. From Luck> 
It Bunder to Butchao, in every town and village, more or less lives 
werelost by the falling in oi' the houses; andin the towns of Man- 
davie, Moondria, and Anjur, very extcn^ve damage has been sua- 
(uned. Accounts from Anjar state, that the fort wall was almost 
%)mpletely destroyed, not 1 00 yards of it remaining in one spot, 
told guns and towers hurled in one common mass of ruin. 
IScarcely a fourth part of the town is standmg, and Uie houses 
Uttiat do remain are considerably injured. " In one word,'" says 
ptfie writer of the account, " a flourishing population has been 
l)«duced in one moment to wretchedness and misery ; and I fear 
t»e shall have to lament tlie loss of upwards of 100 people, be- 
ides those hurt." 

The destruction occasioned by this terrible visitation was 
ot confined to Kutch. F'nm Ahmcdahad, the capital of 
luzerat, we have the following description: *' This city is 

tustly celebrated for its beautiful buildings of atone and other 
iaterialsj and for the fitmous shaking minarets, w\i\i:\i wet*; a^- 
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mired by every stranger. Alas ! tlic ilevaBtation caused by Uus 
conimoUoii of tlie earth is truly lamentable. The proud spires 
of the great mosque, erected by Sultan Ahmed, which have 
stood nearly -tSO years, have tumbled to the giound, witbin a 
few yards of the spot where they once reared their heads ! Ano- 
ther mosque of elegant structure, which lies to the left of the 
road leading to tlie Shohee Bagb, has shared the same fate. 
The magnificent towers, forming the grand entrance into ilie 
dtade', have been much shaken, and cracked in several places, 
especially the one in which tlie flag-staff has Iwcn placed. Many 
private houses have been reduced to ruins; but it is most fortu- 
nate, amidst all our disasters, that not a single life has been 
lost, and but few accidents." We learn from JeUlsheer, that 
" the earthquake was severely felt in that place, and the loss of 
lives terrible. The fort and town are reduced to ruins. Many 
of the people killed were already out of doors, which is usually 
considered a situation of comparative safety. A mainage was 
about to be celebrated in a rich man's family, and the casts had 
assembled from various distant quarters : the shock occurred 
when they were feasting in the streets, and upwards of 500 of 
the party were smotliered in the ruins of tlie faJhng houses." 

The effects of this earthquake have indeed been so extensive, 
that we cannot pretend to enumerate the more minute disasters. 
We have confined ourselves to the most prominent of them; 
and we now proceed to ^ve some account of the sensations felt 
by the individual sufferers during the continuance of the con- 
cussions. In the British camp, which was pitched in a plain 
between the fort and city oi' fihiKij, the general feeling was an 
unpleasant giddiness of the head, and sickness of stomach, from 
the heaving of the ground ; and during the time the shock last- 
ed, some sat down instinctively, and others threw themselves em 
the ground. Those who were on horseback were obliged to dis- 
mount, the earth shook so violently tliat the horses coidd with 
difficulty keep their feet; and the rideis, when upon the ground, 
were scarcely able to stand. At Ahniedabad, *' all the dis- 
agreeable scnsatior ■.Derienced of being tossed hi a ship 
at sea in a swell; '. was so gfeat, that every mo- 
ment we expected ' under our feet." One gen- 
[^ tl«nan writing froi e earthquake began at tweu- 
_^y minutes past si, The vibviition of the couclt 
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HODS, by the circumstance of a volcano having opened on a hill 
about thirty miles from Bhooj ; and about ten days after the 
first shock, a loud noise, like the discharge of cannon, was heard 
at Porehunder, Tlie sound came from the east, and was sup- 
posed to indicate the bursting of one or more Volcanoes in thai 
direction. Undulations of the earth had formerly been feh in 
this district, hut had never been accompanied with any distress- 
ing effects. About two years ago, scvei-al of the British officert 
encamped in the neighbourhood of Bhooj experienced a slight 
shock ; but it was so slight that others of them were not sen- 
able of it- It is to be hoped, however, that none will ever he 
attended with sudi a hoiriblc catastrophe as the one we have been 
desciibing; lor the distress occasioned by it is represented bval- 
lOost all the writers as beyond their ability to describe- 



Art. XXIII. — Ri-marls on Pio/e.ssor HunslcerCs '* Inquiries 
concerning the Magnetism of the Earlli "." 

i HE properties of magnetism, thougli interesting in them- 
selves, and presendng an immediate application to the practical 
purposes of life, have not been investigated with the rapidity or 
success which might have been expected. From the times uf 
Pliny and Lucretius, by whom the power of the load.stonc to at- 
tract tron, and to attract or repel another loadstone, ts mention- 
ed as a fact well known since the remotest times, above a thoit 
sand years elapsed before its |wlarity was detected, and applied 
to navigation -f. Three centuries after the compass came into 

' Untcnuchungen liber den Mognetinnus der Erde, von Christopher Hamteen, 
Professor der Angewandten Malhematik an der NorwegischEn Univeisit^it, Uber- 
sctztvon P. Praschow Hanson, Konig!. Norw. Depiirtm«i(-vollTnachti{[an und Lwul- 
cadetten-Lehrer. Erslcr Theil : die mechaniuhen EtEdidaungen des Magneten- 
tto, pp. sot- Christiania, IglT. 

-)■ Not only the author, but the date of Ihu invenliun, seems to lie hid in impene- 
trable darkness. Guyot de Pn" 'iis, and other trouveies or troubadours, tiave been 
quoted, lo shew thai if ^uropeani about the middle of the i!th cen- 

tury ! some expresdoni 'lorian appear lo carry it ferther bacli al 

least fift; years- ^' An uiateen), " by whom the LoixbuiBsM 

of Iceland, or the accoi f thai island was wiitten, mentions, 

(Part I- chap. t. p. T.), Jn, a renowned viking, or pitale, the 
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general use, the easterly deviation of the needle was recognised 
to be, not an occidental error, but a universal property of the 
instrument ; anot)ier century was required to discover the dip, 
and tile variable quantity of both these observations. Dr GiU 
berl's work in the year 1600, first pointed out the source of 
these phenomena, in the magnetic influence of the earth itself; 
and Halley's theory, whicli followed at the distance of inoi« 
than a century, may be regarded as the earliest attempt to coa- 
nect the various facts togeilier by any thing like a general prio- 
dple. The four poles of his magnetic lerrdla, aituated in the 
interior of the earth ; die motion of this terreUa, less rapid than 
(hat of the shell wliich enveloped it, and therefore causing the 
pedes to be carried slowly round from east to west, had the me- 
rit of aiFording a »mpte and beautiful expression for a very 
eomplicaled class of appearances ; and though the hypothecs 
did not embrace all the circumstances of the case, it shewed the 
track by which the solution of them was to be obtained, £u]er''B 
attempt to explain the variation and dip, by means of two mag- 
netic poles, appears to be gcneially abandoned. The author 
studied but an inconsiderable port of the phenomena, anil 
}fiB theory does nut at all represent the facts observed in many 

jportions of the globe, concerning which he possessed only def'ec- 

[i^ve or erroneous information.. 

That part of the science which regards the mechanical pro- 
perties of natural and ortiticia] magnets, and which must evU 
denliy form the basis of whatever system aims at accounting for 
the inagnetical phenomena of the earth, has not been more 

lia island, departed fTom Rogalaod hi NorvBj, to He«k Ga- 
tK>lm,(Iceliuiil), some lime in Iheycat eG6. He look three tuvenswith him, to 
e OS guides ; and in uriler to con^crate tliem to this purpose, he offered up ■ 
givat aacriiicc in Smijrsund, where hin ship lay ready to sail ; for ih those TiMSt 

■IIHKH HID NO LOIMTONE ID THR HOBTHimN CODHTKIES, ( FaiM pa knJUa lutfog' 

tim^irmaai enger Leidartleiii i jmsh pinna & run-iLrlimdiini}, In Icelandic, Ltid ^- 
niSes [qgion, and on this account the Pole Blai is named Lddatjema ,- consequent* 
ly Leidaratdn signifies guiding-stone. According to the testimony or Snorro Sttu- 
leson. Are Frode was bom in the year IOCS; therefore bie boot was probably 
n about the end of the llth century, at which time, consequently, the polni. 
^ OT the magnet must have been knowit In Norway. Prom the expression, hmr- 
t may be inferred, thai they wore not ocquninted with the compltsa, but 
l^ly suspended the natural magnet by a thread." 
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speedy in ite pri^ess. The donblt: lorWcc? of Des Carter n 
as unfortunate hero as in astronomy, ihoirgh altered and mould- 
ed with all the mathcmatk'al acumen of Eiiler and BernoiiHi. 
They produced no useful result ; and the inTcatigation of this 
matter may be said to have commenecd with Hawksbce's expe- 
riments upon the law of magnetic attraction and repulsion, pu- 
blislled in the Philosophical Transactimia for the year 1712. 
The discovery of saturation, due to the labours of Knight, Du 
Hamel, jEpinus, and others, formed an important step; but the 
ratio according to which a magnetic particle attracts or repels 
anotlier, was not ascertained with any degree of precision, till 
the task was undertaken by Coulomb, almost in our own times. 

The causes of so slow an advancement are easy to dtiscorer. 
The extreme difficulty of finding decidive experiments, hasr^ 
tnrded or misled all inquiries directed lo dist«ver the natuiv'of 
magnetic force. And as to the phenomena of terrestrial Uiag- 
netism,— the long period which the variation, dip, and intenaty 
require to complete their revolution, and present the same 6tic- 
cession of appearances ; the errors to which observations of this 
sort are perpetually liable ; the small number of such observa- 
□ons; the dispersed state in which all of them must be gather- 
ed from voyages, undertaken generally with quite different views, 
have materially contributed to perpetuate the obscurity tliat still 
conceals this department of science. 

But the present seems a more auspicious jreriod. So farai 
regards the nature of magnetic attraction and repulsion, a few 
of its laws appear to be pointed out with tolerable acctu'Bcy: 
the art of experimenting has received fresh improvements ; uid 
attempts at least have been made to bring its results under the 
dominion of mathematical analysis. As to the magnetism of the 
earth, not only is the attention of seamen more generally direct- 
ed to the changes of their conipasa, but tlie discoveries of Flin- 
ders and others have introduced a degree of correctness hitherto 
unknown in such inquiries. It is a subject highly deserving 
our attention ; and even if at present the variation of the needle, 
stationary in mos*' of Europe, seemingly regressive in 

others, did not i watchfulness of naturalists, the 

gcience itseli', bes ite and valuable application of 

its discoveries to ' navigation, promises to dc- 
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velope so many curious itlations, and to throw bo much light 
aver th e seci'ets of electricity, and tlie other chemical or mecha- 
nical powers of Nature, aa to demand investigation, though it 
e but for its owii sake. " The mathematiciaDS of Europe," 
(aays Mr Haiiateen, with more truth than taste), " ance the 
|- limes of Newton and Kepler, have all turned tiicir eyes towards 
i heavenx, to follow the planets in their minutest movements 
nd mutual chsturhances : it is to be wished, that now for a 
itile they could cast a glance down into the centre of the 
earth, for there also wonders ai-e to be seen. By the stifled 
race of the magnetic needle, the earth pi-oclainis the niov&- 
meats of her interior ; and could we rightly interpret the 3am- 
ii^ page of the polar light, it would not be less instructive for 
lu. The CMincction of meteorology with the aiu'ora borealis, 
and, consequently, with the magnetic forces, is perfecdy clear ; 
the Mmilarity between Humboldt's isotheiinal lines and the Hues 
of the same magnetic dip, is equally remarkable. Who has 
jiet been able to explain the cold of Siberia, Grreenland, or 
Teria del Fuego ? Who llie strange variations of the polar 
climate, or Cook's observations upon the difierent distances to 
wludi the solid ice extends firom the south pole, in the Pacific 
and the Atlantic Ocean ? 

" Perhaps a deeper study of the earth's magnetic force ivould 
spread the requisite light over these dark matters, from the 
English expedition to the North Pole ; i'rom the French and 
Aussian circumnavigations of the globe under Freycinet and 
^tsebue; from the Asiatic travels of M. Humboldt, new and 
correct observations are soon to be looked for. If the Govern- 
ments of powerful nations would thus combine to direct the 
toaking of observations, and mathematicians to elaborate them ; 
then probably, in no great length of ijrae, the hitherto inexpli- 
cable magneljc appearances of the earth, might be submitted to 
as sure a calculation as the movements of the heavenly bodies," 
Without doubt, our knowledge of magnetism is yet very far 
from such a consummation ; and the intricacy of its laws, view- 
ed in connection witli the small extent to which they have 
hitherto been examined, seems to consign the fulfilment of Mr 
Hansteen's anticipations to a very distant epoch. In the mean 
me, however, the path to be followed is clear, and the prob- 
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leni has the peculiar advantage, that every approximation to an 
accurate solution is immediately available in practice. Under 
this prant of view, the work of Mr Hansteen, just quoted, may 
l>e r^arded as a conaderable acquisition. It was undertaken^ 
we are told, in consequence of a prize-question proposed b 
1811, by the Royal Society of Denmark, in these terms : *' Is 
the suppo^tion of one magnetical axis suHicient to account for 
the magnetical phenomena of the earth, or are two necessary?" 
And the ideas which the author explains in ■ memtar, crowned 
on that occasion, form the ground-work of the present treatise. 
His attention had been excited to the inquiry some years pre- 
%-iously, by the ins^iection of a terrestrial globe, marked with 
some delineations pertaining to the subject. In particular, he 
observed an elliptic figure drawn round the south pole, and de- 
signated regio polaris magnetica ; one of the foci being called 
regio/ortiorj the other Tegio debUior. As the figure profes- 
sed to be constructed by Mr Wilcke, from data furnished by 
the observations of Cook and Fourneaux, this statement led Mr 
Hansteen to compare the representation with the facts ; and the 
comparison being favourable to Wiicke's accuracy, he was next 
induced to study die theory of Halley, which he had till then 
considered quite extravagant. The result of his inquiries was, 
ihat Halley's theory, in so far as regards the existence of four 
poles or of two magnetic axes, is perfecdy correct ; b«ng diffe- 
rent only ill the position asagned to these poles, and erroneous 
in supposing them to arise from an interior moveable globe or 
terrella. The theory of Halley certainly gains a powerful ac- 
cession of strength from such an auxiliary ; and though even 
under its present shape it should prove in magnetism but like 
the cycles and epicycles of Ptolemy in astronomy, still it is of 
no small use to possess an hypothesis, which shall connect 
by any plausible principle, the phenomena of so compli- 
cated and vast a department of knowledge. But whatever be- 
come of his theory, Mr Honsteen's book has a more undoubted 
species of merit. It contains an abundant store of facts relat- 
ing to the variation, dip. and intensity, — many of them collected 
from the most obscure and widely separated sources. The task 
of investigating the elementary laws of magnetic force is at 
least undertaken. Mr Hansteen displays considerable skill in 
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RutlwinaUcs, and hia work is sprinkled with ingenious and strik- 
ing, if noi always sound ideas, that agreeably relieve the dry 
details in whicli it of necessity engages, and induce us to look 
with gome impatience for the appearanceof the second part, to be 
emplajjed in considoiing the optical pfi£iu}me7ia connected with 
tarestrial ma^etism. It is matter of regret, however, that the 
ordar in which the diverBiiied contents of the present volume twe 
brought forward, is rather apparent than real, and that the lan- 
guage in which they are delivered is not more generally acces- 
able to men of science. Under a compressed form, a traiiJa- 
tiwi of the work into French or English might have been an 
aoceptable senice. In the brief abstract which we propose to 
pve of it) oi"" attention must he limited to a few of the more 
prominent objects. Such a^wish to become acqumnted widi the 
expanded reasonings, and with the facta on which they are 
founded, will find ample gratification in the work itself. 

If evi^ a knowledge of the magnetical phenomena manifested 
by the «arth is attained, its basis must evidently rest on an ao- 
ouratc investigation of the propertiss possessed by such magnets 
ni we have it in our power to submit to expciiments. The lawa 
^w which the attractive and repulsive forces of the loadstone e^u 
Bit themselves, have accordingly long formed a prominent object 
Bjf research : and though our acquaintance with the figure, mag- 
BWude, and forces of the terrestrial magnet is yet in far too im- 
■Jieriect a state to allow the employment of such laws, with com- 
Kpfete advantage, in explaining its action ; our inquines into the 
■ iBbject of the variation and dip are naturally preceded by an 
' examination of what has been done in this division of die sd- 
ence. Mr Hansteen's theory, indeed, professes to be tlie empi- 
p no&l result of a comparison instituted among all such observa. 
■Bbie as were accessible, and seemed worthy of credit ; yet, as the 
^Keeulative conclusions deduced from tliem ought to contmn at 
^B9t nothing contradictory to the cstabUshed properties of natu- 
■lil magnets, and consequently presuppose a knowledge of these 
Epropertiee, we shall begin with his fifth chapter, entiUed " Ma- 
■* thematical Theory of the Magnet." 

^ On observing the forces of a natural ot artificial magnet Id 
Whe accumulated at each extremity or pole, and to attract or re. 
Bd more or less feebly according to circumstances; the question 
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naturally suggests itself, in what ratio is the force distril 
among the particles of tliai substance, or upon what futiction of 
ihc ciislancc does its energy depend F To answer this question, 
it Bccms necessary to attend to three things. First, According 
lo what law do the individual particles of one magnet attract m- 
repel those of another ? Their force eridently follows some in- 
verse ratio of the distance, because the former diminishes, while 
the latter augments : is that inverse ratio the distance simptj, 
the square, or the cube, or any other power of it? Seconi&/, 
According to what law is the magnetic force shared among the 
individual particles lying in the line that joins the poles of the 
same magnet ; in otlier words, is the magnetic intensity of a par- 
ticle proportional directly to its distance from the middle point 
of the axis (where that intensity is nothing), or to the square, 
the cube, or any other power of its distance ? And, iMrdhf, 
AcBording to what law is the force distnbuted among the par- 
ticles of a section perpendicular to the axis or line joining the 
poles of the same magnet ? If these points were fully resolved, 
the magnetic action, of what sort soever we may coqceive it, 
would be entirely submitted to calculation ; and though the esti- 
matitm of all its varieties would far eKceed the actual powers of 
analysis, the problem being now fairly stated, its complete solu- 
tion would depend entirely upon the progress of mathematics. 
Experiment having done its part, the data yielded by it would 
require to be combined by another instrument. 

With regard to the first question, it seems so natural to cofr 
Elder every kind of force as some species of fluid or emanation, 
and it is so easy to see that every species oi' emanation will be 
dense, and therefore effective exacdy in the inverse duphcate ra- 
tio of its distance from the emanating centre; that this law, uni- 
versally operative in the case of gravitation, was first resorted 
10 for cxpliuning the attraction of magnets. But on attempting 
to establish the hypothesis by actual experiment, the obstacles 
Wt'rc found suflident to bring out false or very dubious results. 
*' The great difficulty," Lambert obserics •, " met with in this 
Bort of researches, is. tli.nf when we ivish to determine tlie fun- 
damental laws, ] 'temselves very ^mple, it is neces- 
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vaeM6 led hioi lu adopt tlic saine opinion : some even contended 
that it was not jHT^itional to any power of the distance. Ajul 
tlicftigli Majer, ui an uiipubliijied jiaper read before tlie Society 
of Gottingen in 1760, ajid Lambert a few years later, asserted 
the inv^sc squmo of t]ie distanet; to be tlie true expres^u of 
^iB law, tlielr stateaicQls seem rather to have proceeded on ge- 
nera] and soinewliat vague deductions, llian on deci^ve facts; 
and Couloiab (176G) was tlie first wlio established this principle, 
on grounds at oil saiisfactwy. By means of the ^mple tnstni- 
Bient which he invented, and named the Torsion-halante *, he 
was envied to measure, with great precision, the force necessaiy 
to make a nit^netic bar, horizontally suspended, deviate by any 
numb)^ ol' degrees from the position assigned to it. Having by 
ttus means verifietl the (Uscovery of Lambert, that the effect of 
the lerrestri^ magnet is proportional to the sine of the angle 
\Pi^jich its m£9:idian malies widi that of the magnet acted upon 
by it ; and having farther ascertained, that a magnetised steel 
wire, S4 inches long and IJ hne in diameter, required 35° of 
torsion to force it one degree from the magnetic meridian of the 
earth, he took another wire, of equal dimensions, and the same 
degree of magnetism, and placing it veiiically in tlie magnetic 
meridian, so that its extremity or pole would have intersected 
tlie homohgoua pole of the horizontal wire, (had no influence 
esisled between them, or their poles not been horaologousj, at 
die distance of an inch from the end of each, — he observed the 
force of tomon neccssaiy to overcome certain quantities of thdr 
mutual repulsion. It was found, that the vertical wire at first 
repelled the horizontal one 24 degrees j that three circles of tor- 
sion, or three complete turns of the micrometer, brought the 
latter witliin 17 degi-ees of the former; and, lastly, that ei^ 
(orcles brought the wires widtin 12 degrees of each other. Add- 
ing to each of these results, the effect of the terrestrial sisgnet, 
nU'eady estimated at 35' of torsion for each d^ree of devift- 

■ II consisu raetelj of a very Blender w'ae, generally of silver or espper, ^ 
which the magnetic bm- m I" 'neraleil on ia auapended in a horizontal dinMto 
The suspending wire -"'ha micrometer, to indicate the number «f 

taiTi^ or the quanliljr ubiincd. The fotce is pniponional to the 
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tion •, Coulomb calculated, tliat, to keep the iiiagnetiscd wires 
within 34 degrees of each other, 24" + 24 x 35° = 864° of lor- 
aon were nccesRary; within 17 degrees of each other, 3x36lX' + 
17°+ 17x35"= 1692° of torsion were necessary; and within 
12 degrees, 8 x 360° + 12° + 12 x 35° — 3312° of toraon were ne- 
cessary. At the distances 12, 17 and 24, it appears, therefore, 
that the forces of repulsion are respectively proportional to 3312, 
1692, and 864: liad these numbers been 3312, 1650, and 828, 
the repulsion found by the experiment would have been aocu- 
nttJy in the inverse duphcate ratio of the distances. The ei^- 
tan, 4& and 36, are not greater thau miglit be supposed to re- 
sult from the unavoidable incorrcotness of such an experiment. 
Their existence is liowever almost suftitiently expliuned, by con- 
adeiing, that though the portion of each wire submitted to the 
other's influence was very small, it did not consist of a single par- 
ticle, as the calculation demands, but of a perceptible space,'com- 
pr^endiag other particles besides the one whose action was re- 
qiured ; and tliat the force of these other particles being less ob- 
lique, and therefore strMiger at greater distances, ought actual- 
ly to produce an excess similar to tliat found in the experi- 
ment. A result entirely analogous was obt^cd when tlie am. 
trary poles of the two wires were exposed to each other : 
and Bs these facts were confirmed by otliers, and contradicted 
I^ no established principle. Coulomb was warranted in conclud-. 
ing, with considerable certainty, that the attraction or repul- 
aon which exists between two magnetic particles, is always 
inversely as Ote square €jf the distance : agreeing thus with the 
force of electrified substances, with the force of gravity, and 
with every other iorce or principle that flows from a centre in 
str^Kt lines. It must be owned, however, that llie result of 
CDuIomb''s investigation is not founded on so defimte and stable 
a bans, as to render all doubt unpardonable ; and the confimia- 
lion which a law of such importance in its consequences gdns 
&om Mr Hansteen''s examination of the subject, cannot be re- 
rded as superfluous. 

In calculating quanliLica >o Email, the oic in substituted for tbc bine, nlihout 
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Mr Hans(ecn''B mode of cxperimenling seems to be ntaily 
identical with tliat followed by Hawksbee and Lambert ; but 
the consequences deduced from his experiments belong eatirelj 
to himseli'. Having assumed (for he does not succeed in prov- 
ing) that the attraction or repulsion between any two magnetic 
particles must be dkectly as the intensity of their force, and in- 
versely as some power (/) of tlieir mutual distance; and having, 
in like manner, assumed that the magnetic intenaity of any par- 
ticle must \ie proportional to some power (r) of its distance from 
the centre of the magnet ; he easily finds a general expression 
for the effect which a linear magnet would have uiwa a magne- 
tic point wtuated any where in the axis produced. The for- 

,.^ r ^dx fjrdx , „,,.,.,, 
inula 16 P= I ; r: — I -. r;; where F (multiplied by 

a constant quantity depending on the degrees of magnetism 
whicli the ]raint and tlie tine possess,) represents the force; x, 
tlic half axis of the linear magnet ; and a tlie distance of the 
point from the centieof that linear magnet By assigning diffe- 
rent values in succession to t and r, it Is easy to calculate (F) 
tlie effect for eacli of tbebe values, with a ^ven magnet (:i), at 
a ^ven distance (n) from the point to be acted on. It will then 
appear with which of the vaiues, successively assigned to t and 
r, the results of experiment agree most completely. 

The method by which Mr Hansteen endeavours to find the 
effect of a linear magnet upon a magnetic particle, is liable, like 
every such mptliod, to the uncertainty of employing a small 
needle instead of a point, and a prism instead of a Hue, It can 
be shewn, however, that tlie size of the needle, and the thickness 
of the prism, have scarcely any perceptible influence in tlie pre- 
sent case. The experiment proceeds upon the principle of op- 
posing the constant magnetic force of the earth to the force of 
an artificial magnet The latter is made to vary, by varying 
the distance. 

" Upon a horizontal lablc a very delicate compass was placed, 
so tliat its needle p^—..' 'xnctly to 0=; from beneath tlie centre 
pf this needle, an ir to its du-ection, or to the mag- 

netic meridian, a ■* drawn upon ihe table, i 

divided into porl ai of them were equal tqj 
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half axis of an artificial magaet to be used in tlie experimeiil. TJiis 
sugnet was then placed on the Hne, at diiferent distances from 
the needle; and the magnitude of the angle, which the needle 
made with the magnetic meridian, was accurately observed for each 
distance." As the effect of the terrestrial magnet is measured by 
a constant quantity, inultiphed into die needle's angle oi' devia- 
UoD ; the tangent of that angle will likewise express the eflect of 
the artificial magnet, — wliep the distances are sucli that all the 
fines drawn from the end of that magnet lo the needle may 
irithout error be reckoned parallel. On comparing the results 
of the experiment with those of the calculation, it appears, that 
ihe supposition of t being equal to 1 or to 3, entirely di^grees 
nith olj5er\'ation ; and that, on the other hand, if we make i — 3, 
or suppose that the magnetic force diminislies inversely as the 
square of the distance, the numbers found by experiment differ 
very little from those fuund by calculation. The value of r liai 
less effect on the result. The following Tabic exhibits the con- 
sequences ofat^ned by assigning to r and i the only values which 
yield quanUtics in the smallest degree conformable to observa. 
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11.072 
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^P Vrora this coinradence between the hypothesis and the expe- 
riment, Mr Hansteen thinks himself entitled to lay it down as a 
fact, Aat i = S ; in other words, that The attractive or repulsive 
^ce mtk which two magnetic particles affect each other, is ai- 
waya directly a.s their iniensUies, and inversely as the square of 
tlieir mutual distaiwe. Certainly the data from which this de- 

^^ucQoa is drawn, do not seem to be much more unexceptionable 



1 



186 Remarks on I'rofosaor Han&tccn's 

than tliose of Coulomb ; yet the mutual agrecmeot.of the twe 
fesults, proceeding upon principles so dififcrent, tends strongly 
to confirm the at^curacy of both ; and we may assert, witliont 
hesitation, that tlie mimetic force varies according to this law 
very nearly, and probably with absolute exactness. 

As to tlie degree of uncertmnty which might arise ftoia the 
undetermined value of r, it is atlerwards proved, tliat, at ctmed- 
deri^le distances, this circumstance has almost no effect. The 
value of r, ihereibre, or the ratio in which the magnetic force 
is disti-ibutL'd from the middle point of^' the axis towards both 
poles, cannot bo derived with any certainty from these experi- 
ments. Coulomb's investigation of this secotid elemcntarif laic, 
did not yield a very satisfactory result ; and the point cannot 
yet be considered as entirely determined. From comparing the 
second with the fourth column of the preceding table, Mr Han- 
Btcen seems inclined to think that r = 2, or that the absolute in- 
tcnaity of any maffvetlc particle situaied in Ifi^ axis, is propor- 
tional to the tipiare of its distancejrom tlu middle point of that 
axis.' It must be owned, that this conclusion does not differ 
very widely from the facts established in the foregoing experi- 
ments; yet it seems hkely that the function of the (hstance, 
which expresses the value of r, may be much more complicated 
than Mr Hansteen supposes: indeed, the culminating points of 
Van Swinden, which occur in every magnetic bar of great length, 
shew clearly that the curve denoting the intensities, must cut its 
axis more than once ; and as tins earaiot happen to any species 
of parabola, we are forced to conclude, tliat the absolute force 
of a ^ven magnetic particle is not proportional to any poxer of 
its distance from the middle of the axis. 

The tfiird ekmentaiy law of magnetism, or the ratio in which 
the intensity is distributed among the particles of a section per- 
pendicular to the axis, has not been more accurately fixed than 
the second. On diis head, Mr Hansteen observes : " It is the 
more difficult to overcome the present obstacle, because, in all 
probability, the law assumes different modifications according to 
the diftiirent figure' ^■j-tion. When the magnet is cylin- 

drical, it seems hk i particles of the section as lie 

gX the same dista: ntre or axis of the cylinder, 

liave the same intci f sc-ction may be repreacntei^ 
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B consisling of an iniinite number of rings, possessed rf intena- 
fcs augmenting from tlie centre to the outermost drcumfercncc 
In prismatic magnets, the ratio of tlie distribution is probid>)y 

mplicated. It appears to me moat likely, that this third j 
dememary law, as well as the second , may be deduced theoretical- \ 
1y from the first, which states the mutual action of two jjarticlea 
!to be always inversely as the ai^uare of tlieir distance. On the 
Other hand, it appears equally certain, that a complete solution 
Sf thb problem ia one of the hardest tasks to which analysis haa 
lyet been applied, — a task worthy of a La Piacc." 

It is a fortunate circumstance that txuli these laws, concent I 
igwhiclj our information Is still so defective, are limited in tlieir 
leration to the immediate neighbourhood of the magnet, and 
itoduce no considerable effect at a distance. From the first law 
kme can it be proved, that tlie effect of a linear magnet on a 
Magnetic parUcle is inversely as the tuiud power o/' that par- f 
ic&V disiaitcejrom. the middle point of the magnet, in aU c 
^^rtere the distance is very great. It is also shewn, that, in »l'l 
nilar arcurastances, the effect of two linear tnagjiets upon eack j 
'lOieTf M ijiversfly as the foeiuth powek of their distance. 
^ETiese propositions help us to nndci-stand, how, by confounding 
the entire effect of the magnet with the effect of a single particle, 
petic attraction has been someUmes reckoned inversely as 
tie cube, sometimes as the fourth power of the distance. — What 
[Slows, bears more directly on tlie subject of terrestrial magne- 
Ssm, to which it is now time to direct our attention. It is dc- 
jbonstratecl, that tfie distance Jrom the middle of a magnet being 
)rt« same, the force opposite the poles, or in tlie direction of the 
a^, is double of (fix force in tlie magnetic equator. The two 
iollowing results are strikingly confirmed in the case of the ter- 
Nstrial magnet: On the supposition of a globe containing at its 
£ntre a inagnet infinitely small, near the magnetic equator, the 
mvst increase twice as rapidly as the magnetic latitude ,- 
• the pole futlf as rapidly ; and. Hie increment of tJie dip 
fmsl he equal to the alteration of the latitude, at that partof the 
ffofic Tche^e the dip = 54° 44'. It is also of importance to re, 
iaik, that, if the earth liad only one magnetic axis, whose centre 
ipincides loith that of tJie earth, tlie lines of equal dip woidd " 
bsincuie xeith ike lines of equal intensify. As this Is not by aayl 
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means the case, with regard to the dip and intensity, the propo- 
sition is lavourablc to Mr Hansleen's opinioa of the earth having 
two axes. 

(To be coniinued.) 



Art. XXIV. — Notice respecting some New SpecU's ^ Lead-ore 
from. WamhckJiead and Lead HiUa. By David BuEWsiEli, 
LL. D. F. R. S. Loud. S: Ed. he. 

An the month of February 1820, Mr Laing Mcason, to whose 
kindness I liad been indebted for various specimens of lead-ores 
(or the purpose of optical analyms, sent me some crystalline frag- 
ments of a yellowish-green substance from Wanlockhead. I 
liad found tliat the Carbonate hod tno axes of double refraction, 
ihc principal one of which was parallel to the longer tade of the 
rectangular base of its primitive octohedron. The character of 
(his axis was negative, and the inclination of the resultant axe& 
was about 9° ^O*. The Sulpfiaie of lead had its resultant axes 
inclined at a much greater angle; and the Phospiiate and Mo- 
Itfhdate had only one axis of double refraction. 

Upon submitting the substance from Wanlocklieod to the same 
examination, I found that it had two axes of double refraction 
like the carbonate ; that the principal axis had a Negative cha- 
lacter, and coincided with the axis of its primitive form ; and 
that the inclination of its resultant axes was a litde greater than 
that of car'wnate of lead. These results proved inconteslibly 
that the crystal was neither llie sulpltate, the phosphate, nor the 
moli/bdate of lead, and rendered it probable that it was not the 
carbonate. In comparing it widi this last mineral, I found that 
it was easily scratched by the carbonate ; that it had a laminated 
structure ; and that the laminae could be easily separated from 
one another by the point of a lancet. When the carbonate was 
thrown into dilute nitric acid, it effervesced witli great violence : 
crjstals of nitrate of le/ ' -peedily formed ; and tlie carbo- 

nate entirely disappcai Se new substance was treat- 

ed in a similar manm with very much less vio^ 

Iciicf, and left a beaii ler, which did not 
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crplals of nitrate of lead till at the end of twenty-four hours. 
Under the action of the blowpii>e, it did not decrepitate like the 
arbonate, and yielded an orange-coloured globule, which is one 
of the distinctive characters of the murio-carbonate. 

The mineral which I have now described, crystallises in hexa>| 
gonal plates, bevelled on the edges, but imperfectly formed. 

The only detached crystal of it which I could examine with \ 
ihe reflective goniometer, is shewn in the annexed sketch. 
Incidence of P upon M, 90' 0' 




n the right-hand side of I 





P b, 110 50 

P e, 127 40 

P y; 110 50 

p e, 125 22 

P g", 120 

p d, 120 

M a, 120 

The faces corresponding to a, b, c 
Itbe crystal have the same inclination to P as a,b,c. 

The crystal cleaves parallel to the face M, and witli very great 
ftcility parallel to P, the lamina; never being perfectly united, and 
exhibiting that high lustre which always arises from this cause. 
The plane which passes through the two resultant axes, or 
Uie centres of the two systems of rings, is parallel to M, and per- 
pendicular to P, and the principal axis of double refraction is 
fugativef and at right angles to P, the red ends of the rings 
being inwards, or nearest the principal axis. 

The primitive form appears to be a right prism, having a 
Hiombcndal base, with angles of 120" and 60". The interior 
^U^^anization of the crystals is still more imperfect than their e\- 
|emal form. Different parts of the plate have tlieir axes lying 
in different directions, and the crystals are sometimes intersect- 
ed by oppositely crystallised veins, like the specimens of Arr»- 
l^ite which I have represented in the First Number of this 
Journal. 

As the mineral now described was obviously different from 
all the common ores of lead, I was induced to believe that it 
was either the murio-carbonate of lead, or an entirely new ore. 
Jt resembled tlic murio-carbonate in the ditficuli solubility of _ 
4he while powder, and in the orange button which it yielda 
(with the blowpipe ; while it differed from that mincial in ita o 
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lour, and its crystalline form. The very minute portion of dMK 
ere which was in my possession, rendered it impraclacable t^ . 
remove this uncertainty; but in order to ascertain its xiin«- 
dicnts as far as posable, I sent all the fragments I oould spare 1} 
to Dr Fyfe, who informed me on the 6th of March, that the 
difficultly soluble powder appeared to be sulphate of lead, and 
that the mineral was likely to be a sulpho^arhonatej although 
it was necessary to subject a greater quantity to eyaminatiim ht- . 
fore this could be decidedly ascertained. On the other hand, it 
is proper to state, that in another specimen belonging to Mr 
Allan, of die same colour, the same crystalline form, and the ^ 
sjime optical properties, Dr Fyfe detected iracei tf muriatic 
acid. 

With the prospect of removing this uncertainty, Mr Laing 
Meason and Professor Irving had the goodness to promise, that 
they would endeavour to procure some specimens of this mine- 
ral from Wanlockhead and Lead Hills. Professor Irving has 
succeeded in obtaining a very fine specimen, which he himself 
examined, and found to be a sulpko-carbonate^'''^ result which 
has been completely confirmed by Dr Fyft. This specimen, 
which lie was so good as to present to me, is a sort of geode, 
from which iiTegularly crystallised prisms shoot up in various 
directions. One of these prisms is about an inch and two-tenths 
long, and several about three quarters of an inch. Their co- 
lour is a sort of bluish-grey. Other flat rhomboidal crystals, 
like those from Wanlockhead, with bevelled edges, occur among 
the prisms, but their fonn cannot be easily determined. The 
surfaces of the prismatic crystals were too irregular to be mea- 
sured ; but I found that they were rectangular, with additional 
faces, some of which were incident at angles of 120®, and others 
at 145°, to the adjacent planes. 



A»T. XXV. — A Brief Account of Messrs Perkins, Fairman 
aiid Heat lis Invention Jbr Perpetuating Engravvtigs upon 
Steel, or otiier Metals. With a Plate. 

. 1 HE present age has perliaps produced a greater number of 
^UVcntions of real value,, and more importance to the civilised 
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irorlil, than any other ; and among these, t]mt winch is thv V 
(ubjeft 4jf the preEent paper, may justly claim the admiration, 
Bot only of every lover of the fine arts, but that (^ every friend 
to improvement. Whetlier the Gitbjcct be considered ax it re- 
spects the advantages that will result from its application to our 
maniUacturing interest, or with the eye of a philanthropist or 
Statesman, it must be viewed as a most important discovery, 
which, if carried into effect, cannot fail to put an entire stop to 
ihe crime of forgery. 

Tbe mo'it of this invention conasts in obtaining, with great 
£unlity, from one engraving, any required number of plules, oH 
rf wliich wc equal to ihe anginal, and by which miilioiiB of im- 
pressions may be produced ; while, by the common process, one 
engraving produces only a few thousands. Tie process of mul- 
tiplying engravings, etchings, or engine-work, is as follows. Sted 
blocl^s or plates, of sufGcient site to receive llie intended engra- 
ving, have their surfaces softened or decarbonated, and thereby 
CKidcred a better material for receiving all kinds of work than 
even copper itself After the intended engraving has been cxe- 
^ntted upon the block, it is then hardened with great care by s 
Wew process, which prevenls injury to tlie most delicate work. 
W cylinder of steel, previously softened, is then placed in the 
^transferring press, and repeatedly passed over tlie engraved 
bicwk, by whicli the engraving is transferred in relief' to the pe- 
riphery of the cylinder ; the prci^s having a vibrating motion 
equalling tliat of the cyhnder upon its periphery, by whicli new 
.surfaces of the cylinder are presented, equal to the extent of the 
engraving. This cyhnder is tlieu hardened, and is employed to 
opdent copper or steel plates, with engravings identically tlic same 
;lrith tliat upon tJie original block ; and this may be repeated ad 
infinitum, as the original engraving will remain, from which other 
cyl'mders may bo impressed, if rcquiral. This invention pro- 
mises to be of great advantage to some of our manufactures, 
particularly that of poltej-y, which may now be embellished with 
beautilVil engravings, so as to place the successful competition 
cf other nations at a great distance. It may also be applied 
L^firith great advantage to calico-printing, by producing entire 
Ksew patterns upon tlie cjlinders from which they are print- 
Bvd, — an object of great importance to our manufacturing iiilc- 
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rest. It may also be applied to produce highly finished e 
vings for ail standard books ; and as a means of imprtn-ing the 
taste of the rising generation, sctiool-books may be embcllialied 
with the best specimens of art, in place of the more hm 
wood cuts that now adorn them. 

Engravings of greater size than can be transferred, are t 
cuted upon steel-plates, which, when hardened, will print S00,000 
perfect impresmons. 

One of iJie great advantages of this admirable invention, is tlie 
means which it affords of preventing the forgery of Irank-notes. 
In order to ascertain its utility in this respect, a niuiiber of emi- 
nent engineers, artists, and men of science, have, at the request 
of Messrs Perkins, Fairman and Ilcalh, entered into a minute 
investigation of the principles on which their plan is founded, 
and have carefully examined the macliinery and apparatus by 
which it is carried into eifect. The result of this inquiry has been 
the most ample conviction of its pre-eminent utihty in counter- 
acting the increasing crime of forgery ; and the reasons upon 
which tliis opinion is founded are given in a report, to which we 
observe the signatures of Mr Brunei, Mr Maudslay, Mr Don- 
kin, Mr Bromah, Mr G. Bennie, and other eminent individuals. 

The impossilulity of forging Bank Notes engraved by the me- 
thod above described, will be readily acknowledged by any per- 
son who examines narrowly the accompanying Plate. ^h 
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This Plate contains fifteen figures, which we may concdre 

numbered from 1 to 15, as they stand on the Plate. 

Pig. 1. and 2. are the same subject repeated, for the pui-pose of 
shewing that they are not copies of each other, but fac simi- 
les taken by a reverse impression made upon the copper from 
the same steel cylinder. 

Fig. 3. is a very delicate line engraving, we believe, by Heath. 

Fig. 4. and 6. The rectilineal border round Fig. 3. ; and the 
whole of Figs. 4. and 6. are scroll or engine work, done by 
a peculiarly cont machine. It will be seen Irora 

Fig. 4. that in th - the lines which are black in 

the one are white ■ effect similar to copper- 

pUte and letter-pi ed. 
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Fig. 6. and 7. contain the Creed and Lord's Prajer, engraved 
by B. Da vies. 

Fig. 8. — 11. are fac similes of Britannia from tiie same steel cy- 
linder. 

Fig. IS, 13, and 14. shew how the line engraving may be com- 
bined with the engine-work. 

Fig. IS. Is a splendid specimen of the engine-work ; the 1st, 3d, 
and 5tli ovat, representing copperplate engraving, and the, 
Sd, 4lh and 6th, block or type printing ; all the spaces that 
are white in the former being black in the latter, and vice 
versa. 

Sir William Congreve, we understand, has employed an artist 
of the first talents to attempt an imitation of some of the prece- 
ding specunens. It has been considered by inost persons as a 
total fiulure, particularly in the sinaU writing and engine-work ; 
though Sir William is of a contrary opinion, and 1ms publish- 
ed a pamphlet, with the view of impres^ng tliis opinion on the 
public 



Abt. XXVI. — 5'owic Observations on the Imtinci and Opera- 
tions of Bees, with a Description and Figjire of a Glazed 
Bee-Hive. In a Letter from the Reverend William Don- 
BAft, Minister of Applegarth, to the Very Reverend Prin- 
cipal Baibd. 

.r\.cREEABLY to your rcqucst, I send you the few observations 
1 made last summer on the instinct and operations of my bees. 
1 attach but htde value to them, as they are all of minor mo- 
ment, and shrink into nothing compared ivith the astomshing 
discoveries of Huber. Unimportant, however, as they are, com- 
paratively speaking, they add something to the general stock of 
our knowledge respecting these interesting insects ; and they 
strengthen, in a certain degree, the evidences adduced by Hu- 

Iber of their wonderful Instinct in more important operations. 
They were made by means of a hive containing only one comb, 
imd glazed on each side ; the whole swann, thereibre, lialf on 
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each »de of tlie comb, Icus exposed to my vienr ; not 8 ^ngle 
bee could escape my notice, nor could even Majesty itself be se- 
cure irom my obBcrvaQon. Tins imieomb-lin-e was set to work 
only last summer, and its ill-fated inhabitants perislied in tbe in- 
tense cold of the 1st of January,— !-&ct3 whicb will account for 
the observations being confined to what passed during the warm 
season. I uas much disappointed at this catastrophe, as I aa- 
ticipated no small ainuseraeot from obsCTving tlieir operations 
dunng ^wing, the commencemeBt of the laying season, — tlie 
period at wlucli the queen lays the eggs of working bees, — of 
drones, — and of young queens; — tlie preparalions for swarm- 
ing, — tbe appearance of the interior of the liive at and after that 
interesting crisis, — in short, the whole process ob ovo till the fi- 
nal emigration of the superfluous population. To repair the 
misfortune, however, I .introduced, on tlie 25tli cuiTent, a swarm 
from another hive into the unicomb; and this moniing, the 
27th, I had the satisfaction to see her majesty very busy laying 
the eggs of workers. As the hive contains plenty of honey apd 
farina, stored up during last summer, I have no doubt the 
breeding will go on rapidly ; and I shall perhaps have tlie plea- 
sure of realising all my former expectations, and of transmitting 
to you, in the course of the season, observations more worthy cf 
your notice than those I send at present, 

ObservaiUm 1.— When the bees were put into the unicomb- 
hive in June last, they of course instantly began .building comb. 
But tlie narrow limits of their new abode Ireing only one inch 
and two-thirda between the glasses, prevented any considerable 
number of them from working at the top. A large portion aS 
them, therefore, began a comb on the stick which crosses the 
Irive in the middle, see Plate VI. Fig. 6. and thus two combs 
wtre going on at once, which eventually beciune one when the 
upper half reached down to the slick. It appeared, however, 
tJiat there was stUl a want of room and of employment for these 
willing and industrious labourers ; for, to my surpiise, a portion 
of diera began a comb on the upper aide of the cross stick, and, 
contrary to their natural mode of proceeding, wroiiglU upwarih ; 
so that in four days or less, the upper comb and this middle 
piece met, and the wliole separate parts were joined, and be- 
came one square, see Fig. 7. 
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S. When the queen is about to lay an egg, she puts her head 
bto a cell, and remains in that position a second or two, to as- 
cert^n whether it be fit to receive the deport. She then with- 
draws her head, curves her body downwards, inserts her tail in- 
to the cell, and having kept this position for a few seeondi, 
turns half round on herself, and, after laying the egg, witlidraws 
her body. 

S. When the queen lays a cluster of egg», to tlie number vS 
^irty or fiwty, more or less, on one side irf' the comb, instead of 
bying in all the empty cells in the some quarter, she leaves >t 
and goes to ihe other side, and lays in the cells which are direct- 
ly opposite to those she has just supplied with eggs, and in none 
else. In this order she seems to bt scrupulously exact, and pnv 
bably it is to ascertain whether there be an egg in the opposite cell 
that she keeps her head inserted, previous to laying, longer thas 
would be necessary merely to find whether the one she is in- 
flecting be empty. This mode of proceeding is <[^ a piece 
with that wise arrangement which runs through all the opera- 
tions of the bees, and is another effect of tluit remarkable instinct 
by which they are guided. For as tliey cluster closely in those 
ef the comb wliich are filled with brood, in order to hatch 
I, the heat will penetrate to the otiier side, and some part 
lOf it would be wasted, if the cells on that side were altogether 
empty, or filled with honey. But when both sides are filled 
with brood, and covered with live bees, the heat is confined to 
the spot where it is necessary, and is turned to full account in 
hatching the young, see Fig. 7- ABC represents that part of, 
the ctwib which was filled with brood, the rest of the square be- 
ing all scaled honey. On the opposite ade, the brood-comb 
was exactly of the same shape ; insomuch, that on the narrow- 
est inspccdon, I could not discern one cell where there was brood 
in the one, and honey in the opposite. 

4. The shade round the brood-conih ABC in Fig. 7. is de- 
to represent cells filled with a mixture of farina and honey 
nourishing die j^ung., and which I often saw carried to them 
by the older bees. Where the brood cells covered a conside- 
rable surface, these store-cells were in three rows, as represented 
in the figure ; where they were of less extent, there were two 
and, at the neck of the figure, only one,— thus preset- 
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ving a due propoitioii between the quuiiity of tlie food, and 
the extent of the brood-cells. 

5. When a bee arrives loaded with farina, which is now 
known to constitute the principal ingredient in the food of die 
young bees while in the maggot state, she searches for a cell in 
which she may deposit her burden ; and, having found one. she 
fixes her two middle and two hind legs on the edge of it, and, 
curving her body, seizes the farina with her fore legs, and 
makes it drop into the cell ; after which she instantly hurries 
away to renew the labours, while another bee inserts her head 
into the cell and packs it properly, probably mixing, as may 
he judged from the moist state in which it appears on her re* 
tiring, a little honey with it. 

6. It was ascertained by Huber, that was ia the produce of 
the saccharine part of the honey, and that it exudes from the 
bodies of the bees, between the rings of their bellies, in the form 
of small thin scales. In confirmation of this fact, I saw one bee, 
and only one, in die very act of squeezing out thin scales of 
very pure was from the rings of her belly. She retreated from 
my view before I could discern her afier-proceedings. 

7. I obsened the queen at one time hard pressed to get quit 
of her egg, and not being able to find a cell readily, she drop- 
ped it on the edge of one, when half a dozen bees, like so many 
dogs after a bone, instantly ran to it and devoured it. 

8. In the honey months of July and jVugust, when the wea- 
ther is very line, the bees form comb intended for containing 
honey alone, and different from that which is in the first instance 
destined for hrood. The texture of this is much thinner, the 
cells considerably laiger and deeper ; and as the honey is then, 
in the hot season, *f a rarer and more fluid quality, these cells 
are wisely made with a much greater dip or inclination dian the 
ordinary ones, that there may be less risk of the liquid running 
over before it is sealed. 

9> It has been often said, that the queen is attended in her 
progress through the hive by a number of her subjects, formed 
in a circle round her, and these have, of course, been called the 
guards of royalty. The truth is, her majesty has no attendants, 
strictly speaking, but wherever she moves, the bees she meets 
with m her progress instantly clear the way for her, and all 
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turning their heads towards her, fawn upon her, if I may use 
the expression, lavish their caresses upon her, toudiing her soft- 
ly with their antenufe ; and this appearance has given rise to 
the idea that she is attended by guards. The moment she has 
passed a circle of her admiring subjects, they instantly resume 
their labours, and she passes on, receiving from every cluster iti 
her way the homage due to a mother and queen. 

Such are the few observations I made during the first season 
my hive was at work. You have the simple facts as they were 
noticed at the time, without any embellishment ; for if they add 
Kttle of importance to wliat is already known of the nature and 
habits of the bee, they owe nothing to the colourings of fancy. If 
you ibink them worth sending to the Edinhurgh Philosophical 
Joumalt you are at perfect lilierty to do so ; and I hope one 
good effect of their publication will be, to induce others also to 
contribute their mite of information. I am myself an enthusiast 
in the cause ; nobody can study them closely without liecoming 
BO. " Beaucoup de gens," says a good old clerical Iwe-master 
of Switzerland, " aiment Ics abeilles ; je n'ai vu personne qui 
Jes aimat niedi<x;remcnt ; on sc passionne poiir elles." Fortu- 
nately, I have a reverend bi-othcr in my neighbourhood whose 
enthusiasm equals mine, and whoso experience is much gi'eaier. 
I allude to the gentleman whose humane metliod of saving the 
lives of these amusing insects has been made honourable men- 
tion of in a recent Numlrcr of that Journal. If he, and such as 

Tie, could be prevailed on to communicate the residt of their ex- 
|ierience to the public, the natural history of the bee would be 

Jbetter understood, and its cultivation much more profitable. 



Applegaktii Manse, \ 
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Explanai'ton of Figures 3, 4, 5, of Plate \'I. 
■Eg. 3. is the external appearance of the bive, mounted on its 

stool, and having the shutters closed on the glass ; front 

view. 
^ig. 4. is a profile of the same, shewing the etlges of the three 

frames of which the hive is i-omposed, joincil on the 
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one side by hinges, on the other by houks and eyes^ 
the centre one cont^ns the comb, and the outer ones 
the glass, which U placed one-third of an inch from the 
inner edge of the frame, to afford a passage for die bees 
between the comb and the glass, a a are two hghting 
boards to the Iwo entrances, either of which may be 
opened at pleasure. 

Fig. 5. is the stool, 6xed uptjn a S(|uare block a, and made to 
turn upon a pivot b, which is driven into the ground. 
The entrances, c, are cut, one in each side, in the thick- 
ness of the stool, sloping upwards to the floor. When 
the observer has viewed tlie bees on one side, and wishes 
to see the other also, instead of sitting in front where 
they are busy in coming out and going in, and thus ex- 
posing himself to tht^ stings, he has oaly to shut the 
front entrance, wheel round the hive on its pivot, and 
open the other entrance, d i ore two iron rods fixed on 
the stool, and which support the hive by two staples 
in the centre frame. 



AuT. '^^WW.^Hisiorical Accomtt of Disccmeries renpecting 
Hie Double Refracikm and PolarisatUm of Light. CtHitinued 
from Vol. ii. p. 171. 

Pebiob II. Cmita'inhig an Accouni of Huygens' Tlteory 
qf'DoiMe Refraclicm. 

XiAVING succeeded in pxplaining, in a very satisfactoiy 
manner, the refraction of ordinary transparent IxxJies, by means 
of spherical emanations of light, Huygens was naturally led to 
suppose, that as Iceland spar had two different refractions, it 
must also have two different emanations of waves of light, one 
of which might be propagated in a sjjierical form fn the ethe- 
real matter spread through the crystal. He conceives that ttss 
ethereal matter exists in greater quantity tJian tlie solid particles, 
and is alone capable of producing transparency. From these sphe- 
rical undulations, which are propagated more slowly within tiie 
crystal than without il, pi-oceed the pliciiomena ol' tlie urdinarv 
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refraction- The other set of undulations, to which the irregular 
refractioa is owing, he conceives to be elhpticaJ, or rather sphe- 
roidal, and to be propagated indifferently both through the ethe- 
real matter, and through the solid particles. Huygens considers 
that the regular arrangeinenl of the particles may contribute to 
the formation pf the spherotdul wai'es, as nothing more is re- 
quired for this than that the light be propagated more quickly 
in one direction than another ; and he was convinced that such 
an arrangement actually exists in Iceland spar *. 

In proceeding to cxplan his theory, Huygens supposes AB, 
Fig. 1. Plate I. (lower part of the plate,) to be the surface 
of Iceland spar, exposed to a beam of light ; and as a per- 
pendicular ray incident upon this surface from a distant lu- 
niinary, is, by the theory of undulation, no more than the 
inndence of a parcel of waves parallel to AB, he considers 
the line BC, parallel and equal to AR, to be a portion of tlie 
wave of light, of which the points R, H, /i, C, meet AB at 
A, K, k, B, Instead of hemispherical waves, as in ordi- 
nary refractions, he supposes die waves to be now hemispha- 
RHds, whose major semi-axes are oblique to the plane AB. 
Hence SVT will represent an individual wave coming from the 
point A, after RC has anived at AB. Now, as all tlie other 
points K, k, Ti, will propagate waves similar to SVT, in the 
same space of time that tlie point A did, the common tangent 
NQ of all these semi-ellipses will be the propagation of the wave 
RC in the transparent body, according to the above tlieory. 

But the tangent NQ, which is equal and parallel to AB, is 
not directly opposite to AB, but comprehended between AN 
and BQ, conjugate diameters to those which are in the line AB. 
" In this way," says Huygens, " I have been able to conceive 
what appeared very difficult, how a perpendicular ray could suf- 
fer refrot^tion in a transparent body," the wave KC, instead of 
going straight on when it entered the surface AC, extending it- 
self between the parallels AB and NQ. 

" HuygeoB oonsidetcc! the existence of two diliferent Emanations ss rendered 
more probable by the phenomena of rock-crystal, which ha found to possess double 
refraction ; but he hiis maintained, that botk the Ttfracliimt an of (Ac luual kitiA, 
Ud eij^cable by two ipherical undulatianis, one of n-hlch is propagated a little 
■lower than the other. Hence It follows, that he tegaided hia theory u ap^ 
•aUa mlji It •.o/carcata ipar. 
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lu order to dclcnniae the form and ^tuatiou of llie spheroids 
in Iceland cryittal, Htiygens consideredj that aJl tlie six laces 
produced the same relractiun, which were equally related to the 
principal sectiuns shewn in Fig. 8. by dotted lines drawn from 
C. Hence he concluded, tliat the spheroid whicli had the same 
relation to these three sectionii, must have its axis ccuncadent 
with the axis of the solid aiigL- C, and thcretbre tliat the short 
diagoiud of the rhomb deterniined tlic {)Osition of the axes of all 
the spheroidal waves propugalcd from any point, taken ^ther 
n-ithin or at tlie surlace of the crystal, ginee all the spheroids 
ought to be similar, and have their u.}i^n j>arallel. 

In the section GCF, tlie angle C is 109° S', and tlie angle F 
70° 57' ; and if wo conceive a spheroidal wave round the centre 
C, its axis will he in the same plane. Let CS, Fig. S. be the 
haliof this axis, then the angle GCS *vi!l he found to be 45''!i0'. 
In determining the form of the spheroid, or tlie ratio of the se- 
mi-diameters CS, CP, wliich are peq>eiidicular to eaclj other, 
Hujgens conaders, tliat the (x>int ]\I, where FH, parallel to 
CG, touches tlie eUipse, must be so situated that CM makes au 
angle of &' W with the perjiendicular CL, being the deviatiou 
o( ihe extraordiniu"y ray. Hence we sJialJ have, 
CM = 100000 
CP = 1050SS 
CS^ 93410 
CG= 98779 
and the ratio of CP to CS that of 9 to 8 ; the spheroid is there- 
fore produced by the resolution of an ellipse round its lesser dia- 
meter. 

In order to determine the refraction of oblique rays, H«y- 
gens saw that tliey depended on tlie proportion between the ve- 
locity of the light without and wiriiin the crystal ; and he sup- 
poses this proportiMi to be such, that while the light in the cry- 
stal describes tlic spheroid GSP Fig. i., it describes wt^ont it 
a sphere whose semidiametcr is equal to tlie line N, «^iich will 
be afterwards determined. Now if IIC is a ray incident at the 
surface CK, draw CO perpendicular to RC, and from O draw 
OR equal to N, and at right angles to CO, Having then 
drawn KI touching the eUipse GSP, tlie line IC will be the re- 
fracted ray required. For tlie refraction of RC is uothing else 
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than the progress of the point C of" llie curve CO, continued in 
the crystal ; but ihc points HH of this wave, during the 
time that comes to K, will arrive at the surface CK by the 
Jines H X, &c. and will also Iiavc produced in the crystal parti' 
l_^ cular hemi spheroidal waves from the centres x, x, &c. suuilarly 
Bituated with the hemispherind GSP^,- and whose great and 
email diameters will have the same ratio to the lines x v (which 
iftre continuations of Ha: to KB parallel to CO,) as tlie diame- 
ters of the spheroid GSP have to the hne CB or N. The 
fxnnmon tangent, therefore, of uli the spheroids, which are here 
represented by ellipses, will be the line IK, which will be the 
propagation of the wave CO; and the point I that of C. 

In order to find the point of contact I, we must find a third 
proportional CD to the lines CK, CG, and having drawn DI 
|>arallcl to CM, tlie diameter conjugate to CG, and previously 
determined, we have only to draw KI, which will touch the el- 
lipse at I. 

In like manner we may find the refracted ray C » of any 
other ray r C, incident on the opposite side, by drawing Co 
perpendicular to C r, and following the rest of the preceding 
construction. 

Hence we see, lliat if C r and CH. are incident at equal angles, 
we shall have Cd=CT), since C/;=CK and C^=CG. 
Consequently I i will be bisected in E by CM, to which DI, 
1) i are parallel ; and because CM is the conjugate diameter to 
CG, it follows, that I i will be parallel to ^ G. If we then 
prolong the refracted rays CI, C i, till they meet the tangent 
ML in T and t, the distances MT, M t will also be equah 
Hence we see tlie reason of the phenomena mentioned in vol. II. 
p. 169. last paragraph. 

Huygens next found, by measuring the irregular refraction, 
that the ratio of N to CG, was that of 15fi962 to 98779, or of 
8 to 5j*g, and he proceeds to explain an abridged method of 
finding the irregular refraction. 

Let g- G, Fig. 5. be the surface of the crystal, GPg- the el- 
lipse, and CM the refraction of the perpendicular ray FC, 
which deviates 6° 40', and let RC be any other ray whose re- 
fraction is required. 
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From the centre C, and with the semidiaraeter CG, desci 
the circumference ^BG, cutting the ray RC in R, and let fall 
RV perpendicular to CG. Then, since CD is known from the 
analogy, N : CG = CV : CD ; draw DI parallel to CM, cutting 
the ellipse g-MG in I, and joining C and I, CI will be the re- 
fracted ray requireil. For let CO be perpendicular to CR, and 
OK drawn equal to N, and perpendicular to CO ; then if KI 
touches the elHpse in I, CI must be the refraction of RC. 
Since RCO is a right angle, the right angled triangles RCV, 
KCO are similar- Hence CK : KG = RC : CV ; but KG = N, 
andRC = CG; 

Whence CK : N = CG : CV ; but by construction 
N : CG = CV : CD ; therefore 
CK:CG=CG:CD; 
and because DI is parallel to CM, the diameter conji 
CG, it follows that KI touches the ellipse in I. 

It appears, therefore, that as there is in ordinary refractions, 
a constant ratio betiveen the Sines of incidence and refraction, so 
in the present case there is such a proportion between CV and CD 
or IE, that is between the Sine of the angle of incidence, 
and tlie line intercepted between the refracted ray and the dia- 
meter CM ; for the ratio of CV to CD is always the same as 
that of N to the semidiameter CG. 

In comjiaring the regular and irregular refraction, Huygens 
observes, that if APBS Fig. 6. is the spheroid by which the light 
propagates itself Jn the crystal in a certain space of time, and pro- 
duces the irregular refraction, then the inscribed sphere BVST 
is the propagaUou in the same space of time, of the light which 
se^es for the regular rcfcaction. For, since N is the radius of 
a spherical wave of light in the air, while in the crystal it is pro- 
pagated by the spheroid ABPS, the ratio of N to CS is that of 
16696a to 96410. But the ratio ol' the regular refracliou is 
tliat of S to 3, that is, N being the radius of a spherical wave of 
light in air, its propagation in the crystal forms in the same time 
^ sphere -whose radius is to N as !i t^ 5. But 15696S ib to 
^0Si\O a£ Si. S minus ' 

Though there are nropugations of light within 

ti^^^C crystal, yet it is c :tion of the jMjqiendicularb 

If* the axis BS of the ic of these propagations is 

k 
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»Tiore rapid than the other, for they huvt the some ^-elocity in 

another direction, namely, in that of Hues parallel to the same 

^axis B8, which is also the axis of the obtuse angle of the cry- 

^P' The ratios of the refractions being such as have now 
^^leen determined, it follows that a ray of light RC, Fig. 7. in- 
cident at an angle of 73° 30" with CG, should have its refrac- 
tion CI in the same straight line with RC, or should pass 
through the crystal without refraction. For since CG = CR 
>= 98779; CM = 100000, and RCV-7S' 20', CV will be 
38330. But because CI is the refrnclion of RC, CV : CD = 
156962 : 98779 ^ N : CG, and CD ^ 17828. And since 
CG'-: CM«-GDxDg-:DI* w« have DI = CE=9835S. 
But as CE;EI=:CM: MT; MT - 18127, which being 
added to ML = 11609 (the sine of LCM=G'— 40*) we have 
LT = 27936, which is to LC = 99324 as CV is to VR, that ia 
as 29988, the cotangent of RCV, is to tlie radius. Whence it 
(^pears that RCIT is u straight line. 

Huygens goes on to shew, that the ray CI emerging at the 
(^poate surface of the crystal, ought to pass straight on with- 
out refraction, by demonstrating in general, that the reciproca- 
tion of refractions takes place in this crystal as well as with 
transparent bodies ; that is, if a ray RC, Fig. 8., inddcnt on 
the surface of the crystal CG, is refracted in CI, the ray CI 
emerging at the opposite and parallel surface IB of the crystal, 
will have its refraction IA parallel to the ray RC. 

Let CO, perpendicular to CR, represent, as formerly, a por- 
tion of a wave, whose continuation in the crystal is IK, so that 
the point C is continued by CI during the time that O arrives 
in K. If we now taJte a second space of time equal to the first, 
. the point K of the wave IK will, in this second portion of lime, 
have moved through the right line KB, equal and parallel to 
CI, because every point of tlie wave CO, in arriving at the sur- 
toce CK, ought to continue in the crystal the same as the 
|XHnt C, and in the same time it will propagate from the point I 
'fai the !ur, a spherical wave having a semidiamctcr IA =: KO, 
nnce KO is described in the same time. If we consider any 
other point k of the wave IK, it will advance by h m parallel 
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to CI, and reaeli the siiiface IB, wliile the point. K describes 
'&l = hm, aiid diiriiiij the lime that K has completed the i-e- 
mainder ^B, there will have Iwen propagated iVom the point m, 
a, spherical wave, whose semidiameler ?« n will have the same 
ratio to / B as lA : KB. The waves m n and I A will there- 
fore have the same tangent AB, and the same is true of all tlie 
uther spherical waves that are propagated out of the crystal by 
the impulsion of all the iraints of the wave IK against the sur- 
face of the ether IB. The tangent BA ivill therefore be the 
continuation of the wave IK out of the crystal, when the 
point K has come to B, and consequently lA, which is the 
perpendicular to BA, will be the refraction of the ray CI in 
going out of the crystal. But lA is parallel to IIC wnce 
IB 1= CK, and lA = KO and A and right angles. 



AitT. XXVIII. — Outline of Professor Mohs's New System of 
Crystallography and Mineralogy*. 

1. Simple (Mtd CoMjiound forms. — tJoME ciystaliine forms 
con^st of faces entirely ec[ual and similar ; others are bounded 
byfaces which are not all equal and similar : the former are called 
simple, the latter compound forms, or combinations. 

2. JtegiUarity of the Comhlnatirnis.^EvGvy combination is 
composed of simple forms, and the junction that takes place 
ainong those simple fomis, is the mosl regidar which tlieir na- 
ture admits. 

3. Symmetry and General Problem of' CrystallaffrajAy.-^ 
The regularity of junction among the simple fonns of which 
compound forms are comfxised, b called the symmetry of those 
cMiibinations. Crystallography Jumialtes the mathematical ba- 
sis an whiih this symmetry isjbuiided, 

4. Edges of Combinatioft. — The edges formed by the meeU 
ing of the faces of two diffi:rent simple forms, are named edgvt 
of combination. Of this species are the edges between P and 

f. Fig. 4. Plate VIII. 

■ Comiaui lies ted bj a Pupil of Professor Mohs~En. 
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E' and Afitteraijgy, Ififf 

5. Kxpliinal'ivn by example. Problcni of' Crysiallugra^jJiy 
■ a particular case. — Let Fig, 1. PI. VIII. represent a cry stal- 
ition of calcaTL-oiis spar. The funii its a cunipound one, and 
the faces of the soiue descriptiun "belong to the some simple 
tonu cuntfuncd in it. The junction of tho^e sim])le forms is 
symmetrical, bec.iuse it possesses tlie highest degree of regulari- 
ty whicli their nature and position can admit- The symmetry 
in this case is expressed by the parallelism of the_ several edges 
of combination : and tlie general problem of crystal logi-aphy ia 
here transformed into the special one, ofjinding ilie circum- 
%Jtfe3wes under which the edges (yf combination obtain tfieir pareU- 

H 6. Preparaiion Jbr ilie solution. Developement t^ the com- 
binations. — If in any combination the homologous faces (the 
faces agreeing in figure and position,) are enlarged till all the 
feat having disappeared, ihey alone I>ound the whole solid on 
ade, the simple forms which the combination included, 
II succesMvely appear. By this operation, from the faces g, 
T,J', m, b, of rig. 1., we obtain five rhomboids, (Fig. 3. 2. 5. 
6. PI. VIII.) ; and from the planes t, y, a, three scalene six- 
aided pyramids, — pyramids consisting of scalene triangles, (as 
Fig. 12. PI. VIII.) 

7. Position of the Rhomboids in the Co^nhhmt'ion. — The 
ibmds have a jwrticular arrangement in the combination, 

wed in the distribution presented by tliis example, the edges 

[jif any rhomboid, ,and the obliijue diagimals drawn upon the 

ts of the one which follows it, lie in the same vertical plane. 

Inch combinations a-s do not include an uneven number of 

lom^boids, are arranged, so that the edges of one rhomboid 

in tlie same vertical plane with the edges of the next, and 

the diagonals of the one with the diagonals of the next In 

Fig. 2, 3, S. 12. (). PI. VIII., taken in the order aswgned to 

them, (6.) this arrangement is observable. 

8. Condnnation of' two rhomboids. — If the faces of any two 
rhomboids, which stand contiguous in the above mentioned 
order, g and P, for instance, or P and _/j or yand m, or m and 
b of Fig. 1. PI. VIII., are simultaneously enlarged, till all the 
other faces disappear, and the faces of this pair include the whole 
ao^d ; a Ibrm results, which is a combination of those rhomboids. 
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and the edges of combination made by its faces with each other 

are parallel, as in Fig. 4. PI. VIII. 

9. Statement of t/te foregmng problem. Jar a cmnbinatitm 
o^ two rhomboids. — 'J'his parallelism evidently ariaes from the 
diDiemdons of the rhomboids, in other words, from the magni- 
tude of their angles, because it disappears whenever the di- 
mensions of the one or the other are changed. The foregoing 
problem, (4. 5.) therefore requires, to ^n^ the ratio (^ the di- 
mensions by which the edges of combmation are rendered parallel. 
10. Solution. Upright position. — Place a rhomboid in 
such a position, that the striught line passing tlirough two cor- 
ners (solid angles,) formed by equal plane angles, may be ver- 
tical. Those comers are named the sumntits, that line the aj:is. 
In this poraiion the rhomlroid stands vprigfit. Hliombinds, 
therefore, stand upright, when dieir axes are perpendicular, 

11. Horizontal prelection. — I'rom those solid angles iif a 
rhomboid, which are not summits, let fall pcrjicndiculars upon 
a horizontal plane, and connect IJie points where they meet the 
plane by straight lines. The figure which results will be a 
r£^lar hexagon ; it is called the horizontal projection of the 
rhomboid. 

12. Dcrivatioii of a more obtu-se rhomboid. — Bring a rhtmi- 
boid into the upri^it position ; and through those edges which 
meet in the extremity of the axis, stretch planes ecjually inclined 
to tlie faces of the rhomboid. Extend these planes till they all 
intersect each other : the solid bounded by them will in its turn 
be a rJiomboid, Figs. g. & 3. PI. VIII., Fig. 2. the original, 
I'ig. 3. the derived with tlie original. 

13. The horizontal projection <^ this Jour times that of the 
preceding.^ThQ axis of this new rhomboid is equal to that of 
the preceding, (Fig. S. PI. VIII.) The horizontal projection 
is equal in area to_^iir times, in periphery to twice, the horieon- 
t^l projection of the latter. 

li. Together, they produce parallel edges of combination.— 
This new rhomboid has a position different from that of the 
first (7)- The edges of the former have a umilar situation with 
the oblique diagonals of the latter ; that is to say, they lie in 
the same vertical plane with those diagonals. If sections are 
drawn parallel to the faces of the new rhomboid, and lying 
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nearer the axis or miildle point ; those seclJotis will truncate 
the edges of the original rhomboid ; from whJch will arise the 
form of a armlnnation of two rhomboids, /utmng' the edgei t^c<m^ 
bination parallel, and consequently exhibiting the some relation 
in their dimensions as those two preceding rliombnids (1), accon^ 
ing to the order in which they were named, as Fig, 4. PI. VIII. 

1 5, Expreitsion of the proportion between the two rhomboithf 
hy means of their axex. — To ^ve the foregoing proportions a 
more convenient expres^on, suppose the horizontal projections 
of the rhomboids, or the sides oi' those projections, to be equal, 
the axis of the new rhomboid (IS) will tlien become equal to 
Aa^the axis of the original rhomboid. It follows, that, if two 
rkomboidi produce parallel edges ^comhittatUm with each other, 
the axis qftlie <me must he JuUfthat oftlie otlter, the horisontid 

\ projections being- equal. This is merely the proportion between 

■tfie two rhomboids, expressed by their axes, on the supposition 

if equal horizontal project'ions. The absolute divUHsiotta of the 

ftomboids must he such, that both togetitcr may be capable 

if contributing to bound Ihe solid. 

16. TTiat proportion universal. — On each of the rhom- 
Ixnds formed by the fore^ing process (12), the same process 
may again be repeated, A new rhomboid in its turn will result, 
whose axis, if the horizontal projections are equal, being half 
the axis of the rhomboid immediately preceding, will conse- 
quently be fitted to produce parallel edges of combination with it. 

17- fnversian of the process. — The process (12.) may be in- 

yrerted. Draw the diagonals : through every two oblique and 

B horizontal diagonal, extend cutting planes, and deduct tlie 

tiwiB wliich lie without them. The remainder, the pail in- 

vithin the cutting planes, will likewise be a rhomboid. 

18. Proportions of the neio rhomboid.— The axes of both 
e rhomboids are equal. The horizontal projection of the- 

V rhomboid is the fourth part of the horizontal projection bcs- 

ing to the original i-homhoid \ the sides of the former are 

■ equal to half those of the latter : and consequently, when the 

horizontal projections are considered equal, the axis of the se- 

condary will \x double that of the original rhomboid. 

19. This proportion w likewise universal— This process 
ICaybeconlinued indefinitely (16); and of all the rhomboids 
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that result from it, any tu-o following in immediate succesdon 
wilt always exhibit sucli mutual proportions, as to produce pa- 
rallel edges of combination with each other. 

20. Series according to the pmeers of 2. — All those rhom- 
boids which are produced by a given operation (that of 12, 17) 
or both,) are consequently subject to the general law, tfuii, 
their fiorizonial projection beitig eguai, their axes must increase 
or dimmish as the powers f^ilte mmtber 2, These axes, tJiere- 
fore, follow each other in a geometrical progression, and the 
rhomlxiids constitute a series, wliich may be developed out of 
any given member, and expanded indefinitely on botli sides. 

21. Deaignatiim of the series. — Let the fundamental rhom- 
boid be de^gnated by r; the next more acute one, ubtuned 
from the second process (17), by r + I, so that this expression 
may point out the rhomboid's place, or its distance from ?■; the 
nest more obtuse one, obtained from the first process (12), 
by r — 1, so that by this means the distance or the position, 
with regard to r, may in like manner be expressed ; and the rest 
in a similar mode; then if the axis of r is put = 1, tlie first of 
the three following lines will represent the series of rhomboids, 
the second their axis, and the third those powers of 2 by which 
they are expressed. 

_,.r_3.r — 2.r — l.r. r + l.r+2.r + S 

I . \ . i . 1. 2 . 4. 8 . 
S-3. 2-e. 2-1. S-o, 2'. g'. 2". 

92. Limits. — These progressions m.ay be prolonged on both 
ades as far as wo please (16. 19.) The horizontal projectiona 
being e(]ual, the axes by this means i^erpctually augment on the 
one hand, and perpetually diminish on the other. If they be- 
come infinitely small, tlie rhomboids are eonvertetl into regular 
six-sided prisms, the one of which has an axis infinitely groat, 
the other an axis infinitely small. These prisms arc named the 
limits to the series qfrkomboids ; their designation is r + ao: 
and hence within its limits the series is 
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r_l . r. r + l.. 
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gular six-sided 
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23. TTie limits by themselves not in nature. — Forms of inJInite 
(Utnensions are not exhibited by nature. The limits appear, 
therefore, only in combinations. The complete regular six-^d- 
ed prisHi, as displayed in nature, ia a combination of both limit- 
ing forms. 

24. Confirmation by experiment. — Nature confirms the law 
of this rhomboidal series within its limits in all minerals that as- 
sume such forms. In calcaremisspar, of which all the figures in 
PI. VIII. are varieties, let P Fig. 2. be represented byr; that is 
to say, by the rhomboid which constitutes the baas of derivation, 
and whose axis has been put = 1 ; thenisg-=r — l,FJg.3.; 
/^ r + 3, Fig. 5, ; vi = r + % Fig. 6. All these rhomboids have 
pretty exactly the dimensions which they would have if calculated 
according to t}ie foregoing proportions from tlie rhomboid P, es- 
timated = 104° 98'. If, in place of that number, we employ 
105° 5', the result of numerous measin-cments instituted for this 
purpose, the dimensions of the derived rhomboids calculated upon 

_ ^ is supposition agree still more exacUy with nature, c (Fig. 7.) 
¥L VIII.) is = r + 00 in combination with o = r — do. Again, 
m tourmaline, let P be = r; then isn = r — 1; o^r-|-l ; r(oC 
die figure) = r -I- S ; /and f — r+os, and k=r — oo . In 
.dtaiusic, let Pbe — r; then is n — r — 1; r (of the figure) 
= r — 1. In dioptase, P doe.s not appear as a crystal, but 
merely as a cleavage form. If P ia made — r; then is r (of 
the figure) =r+l: s in this species is not r+oc, as what 
fijllows (29.) will shew. In red silver, let P he — r ; then 
^jEf=rr — 1; s = r — 3; ^ori=r + l; k and o — ?■+ x and 

Er — od: n is not r+ oo, (S9.), but of the same nature with s in 
nioptase. In iron-glaiu:e, let P be — r; then is s=.r — % 
(r— 1 and r-fl exist in nature, but are not noticed byHaiiy), 
Xastly, in sulphate of iron, let P be =: r ; then is r (of the fi- 
jgure) — /■ — 1; o=z7- + l; and n — r — oo. Besides these ex- 
amples, nature aifords many other proofs in favour of this se- 
lies; they are not contmned in the figures of the Traiti; hence 
'i=;r + 3 belongs to our Fig. 1. Plate VIII*. 

• AU the figures in the tent not referred to in our Plate VIII. ore to I* found 
h HuilyV iMincrBjogy. 
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95. Principal artdaccompanyffiffxerir.t. — Tn different mmeralu, 
particularly in calcaremts-spur. several rhomboids appear, whicli 
are not incluclet! in the precedinjj series, {20. 2S,) They still, 
however, follow the same general law. We obt^n them by 
I multiplying the axis of any term in that series by 5, ^, J- From 
I this process, three series of rhomboids arise ; of which that having 
I J for its co-efficient is named ihe^r*(, that having ^ the second. 
! and that having J the ihird accompanyinff series, in relation to 
the original, which is calletl the prhwipal series. The terms of 
the accompanying series are capable of being found by a. de- 
duction similar to that used in the principal series ; but the nar- 
rowness of our limits will not allow us to exempliiy this method. 
One instance of a single term in an accompanying series is *, 
Fig. 6. Plate xxiii. Haiiy. 
L 96. IsaiceUs six-sided pyramids. — Suppose Fig. 8. PI. VIII. 
to represent a crystalline form proceeding from iron-glance. If 
the faces P are enlarged till they comprehend tlie entire solid, 
the figure will be changed into a rhomboid. If the faces n are 
enlarged till they likewise completely include the whole solid, we 
obtain an isosceles six-sided pyramid, Fig. 9. PI. VIII. 

£7- Proportions to the rliomhmd. — The faces of the pyramid 
' uniting with tliose of the rhomboid, produce parallel edges of 
combination. The particular relation of the pyramid to the 
rhomboid, upon which this parallelism depends, Js, that the ho- 
rizontal projections being equal, the axis of the pyramid is to that 
I of the rhomboid as j to 1 . 

28. Series qf isosceles sia-sidcd pj/ramids. — Whenever the 

axes of two such forms are found in the requisite proportions, 

those forms are always capable of producing parallel edges of 

combination : their aha>liite dimensions may be what they will, 

provided only they are I)oth fitted to fake a share in filling up 

the solid. Of an isosceles six-sided pyramid, which produces 

parallel edges of combination with a rhomboid in the manner 

jtist explained (96.), we say that it depends upon that rhomboid. 

iJenco, upon any given rhomboid, there always depends an iso- 

^jceles six-sided pyrai "-n any principal series of rhom- 

L^«:3ids, a series of su "roceeding according to the 

\L-^ of the rliomboii Any isosceles six-sided py- 
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mpaiiying series, (-J5.)i a,re i 



f ramids dependent on tlie 

f unknown. 

L 29. Their Litmis. — On rhomboids of infinitely great or infi- 

■ nitely small axes, there depend, in like manner, isosceles ^x-Jided 
i pyramids of infinitely great or infinitely small axes. They also 
I are regular six-sided prisma, distinguished from the preceding 
f "by thrir difl'erent position in combinations, These prisms con- 
r stitute, moreover, the limits of the isosceles six-sided pyramids, 
r 30. Di-rliomboid. — Bi.sect tliose edges of the rhomboid which 
P<]o not meet the axis. Connect the points of bisection and the 
I summits of the rhomboid by straight lines, and through these 
E£ne8, extend cutting planes which may take away from the rhom- 
Pboid segments, such a.?,fk I, Fig. 10. Fl. VIII. The remainder 
Jlrill be an isosceles six-sided pj-ramid, represented in Fig. 9. 
I Pi. VIII. This pyramid must not be confounded with the pre- 
J ceding (26.), because it has not the same proportions to the rhom- 
I bend from which it oiiginates. If n-c suppose that a rhomboid^ 
p U Fig. 10. combines widi itself in a position diiferent by 60°, the 
P pyramid will in like manner originate from this union. The fi- 
W gure, in consequence of its origin, is therefore not a ample ftHm; 
I but as it manifests in all respects the same relations as the umple 

■ rhomboid, it will henceforth be named a di-rkomdoid. 

I Si. Examplfs. — Inrafcoreow.T-i/Jor, 3(Fig. ll.Pl.VIII.)isan 
9 isosceles six-sided pyramid. If these pyramids are designated 
f generally hy p + n, and hence that one which depends upon 
\ V=:r,hy p; iijxin r + 1, by^ + 1, and soon^ then is 3—^ + 2; 
I in other words, it depends upon tlie rhomboid r + 2, which is 
p narked hy m. In apatite, let s be a di-rhomboid (80.) = r; 

■ ihenisar=^; r=p — 1, In quarts, letibe— r; then is F 
I kod^— jj — 1; m=^4-l. In corundum, ( Tableau Compa- 
I rnrij^, let P be — r; then is r (of the figure) =^; h=:p + l. 
I In eftierfild, letsbe — r; then u=rp, and ^=^ — I. In red 
f silver, let P be = r; then is m =p, and r (of the figure =;y + 1. 
t In sulphate of Iron, let P be — r ; then \&z = p. Examples of a 
I ax-sided prism forming the limits of the pyramid are to be seen 
I ■ in u of the calcareous-spar, m of the apatite, r of the quartz, s 
R of the cm-undtim, k of the iron-glance, m of the red silver, and 

■ 'A of the sulphate of iron. 

I S2. Scalene six-sided pyramids. — Let any rhomboid be placed 
I vol.. in. NO. 5. JULY 1820. i. 
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in an upnglit pwition. Produce the axis, to any distance, 
equally on both sides of the summits. From the corners of the 
rhomboid, draw striught lines to the extremities of llie produced 
axis, through every contiguous pair of those lines, and the iu- 
termediate edge of the rhomboid, let ))Ianes be extended, the 
solid which those planes include will be a scaletic s'lxsidcd py- 
ramid, (Fig. 12. PI. VIII.) In this pyramid, the edges which 
do not meet at the summit, occupy the same position as the cor- 
responding edges of the rhomboid ; they are hence named rAoffl- , 
boidal edges; the others pyravndal or axis edges. Of a scalene 
six-sided pyramid, whose rhomboidal edges agree in situation 
with the same edges of a rhomboid, we say tliat it is derived 
from the rhomboid, or depends upon it. 

3S. TTteir proportions to the rltomhaUls : T/ieir designa^on, 
—Nature presents no scalene-pyramids, but such as are capable 
of uniting among themselves, or with other forms derived from 
the rhomboid, to produce symmetrical combinations. We obt^n 
pyramids of this sort, if the axis of tlie rhomboid from which 
thoy are derived (32.) is in the first place doubled; in the second 
tripled; and in the third place epiiniupled. A pyramid obtain- 
ed by doubling the axis is called a p-imary ; by tripling it, a 
secoitdary ; and by quintupling it, a ternary pyramid. Prima- 
ry pyramids of this species are designated by (p + n)' ; secon- 
dary pyramids by (p + n)" ; ternary by (p + «)'" : so that the 
primary pyramid depending on r would be marked {p)' ; the 
secondary (p)" ; the ternary (p)'" •■ the primarj' pyramid de- 
pending on r -|- 2 would be marked (p + 2)' ; the secondary 
ip +■ 2)" ; the ternary {p + 2)'". 

Si. Series of scalene six-sided Pyramids. — ^Upon any given 
rhomboid of tlie principal series, therefore, depend three fcalenc 
ax-sided pyramids : upon that series itself, three j^amtdal se- 
ries, which proceed according to the law followed hy the series 
of rhomboids ; that is to say, their axes increase or diminish as 
the powers of 2, the horizontal projections being equal. 

35. Different general series of such Pyramids, and some of 
their Properties.— Among themselves, these pyramids exhibit a 
particular series, the general expression for which will be 
ip + '>)"'i (;* + " + I)", ip±n + 2)', if the general expres- 
sion for the pyramids be (^ -J- w)", and m signify the charac- 
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^ lers ', ", '". It is a properly of iliis series, ihat any two conse- 
cuUve members, such as (^ + 1)" and (^ + 2)', or Q) + 2)' 
and (p + 1)"', produce with each otlier parallel edges of com- 
bination, as r and x. Fig, 13. PI. VIII., in calcareous-spar. If 
P (Fig. 13.) is put = r .■ then is r (of ihe figure) = (p)" and 
a = (p -f 1)' ; that is to say, tlie former is a seamdary pyra- 
mid, depending on llie rhomboid P =; r, the latter a primary 
pyramid of the rhomboid y=z r + 1 (32). Another 'property 
of the series is, that if any two of its terms are distant from each 
other by 6, or 11, or 17, or generally by Gti — 1 terms (n be- 
ing any whole number) ; the edges of combination belonging to 
those two are horizontal, when the combination itself is placed 
in an upright position. In the exajnplc presented by Fig. 48, 
PI. xxvii. Ilaiiy, where r and t are pyramids of this sort; r (of 
the figure) is — (p)", and /=: (p — 2); so that n = l; and 
in the general series, five terms are wanting between the pwr con- 
nected together. 

36. Examples. — The following minerals afford proof that 
such series of pyramids actually exist. Calcareuu3-spar,(^p — 2)", 

, i, Rg. 48. ; ( py (Monteiro in the Journal des Mines) ; ( py, 
r,Fig.l2. PI. VIII.; {py",y,V\g.9.^.\ (^-H)',a:, Fig. 42. ; 
{p -J. 1)", b Fig. 1. PI. VIII. ; {p + 2)' (HaiJy, in the Journal 
da Mines). Tourmaiine, (p ~V), a:, Fig. is3, PI. lii. ; (/))" 
(Haiij in t. iii. des Annales du ^«^cwm_) ; (p)'", «i Fig. 124. 
Emerald, (p— 2)'" (Rmiti del Isle, tah.W. 2nde suite, Fig. 103.) 
EedsilvtT, (p — 2) ", /, Fig. 13. PI. Ixiv. (like several in this spe- 

, des not accurately drawn); ipY', h, Fig, 14. Iron-glance, 
(y _g)'" lies between P and n. Fig. 8. PI. VIII. ; it is found 
in the collecdon of the Institute. 

37. Scalene six-sideii Pyramidaqf the avcompany'mg Series.— 
The rhomboids of the accompanying series have, in like man- 
ner, their scalene six-sided pyramids, which depend upon them, 
but wliich do not follow the same laws as the pyramids of the 
prindpal series. They seldom appear in nature. We pass 
ihem by at present, for the sake of brevity- 

88. Transverse section of Olc scalene six-sided pyramid. — ^A 
section perpendicular to the scalene six-sided pyramid's axis, and 
meeting the rhomboidal edges (32.), is called a transverse sec- 
tion. Tins transverse section is in the form of an irregular «iv\o- 
decagon, whose angles arc unchangeaUe, at v.Wt 'p^nwx *oc\eT 

i.a ^ 
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the sectioa may pass through the axis, but whose sides become 
equal when it passes through the middle point of that axis. A 
simple geometrical construction shews that the angles of the 
transverse section depend upon the ratio existing betieeen ike 
axis of (Ac pyramid, nnd iJiat of tlic rhomboid from which 
it originates ; and hence that all such pyramids as have axes in 
this ratio, give the same transverse section ; all primary pyra- 
mids, therefore, have one common transverse section ; all secon- 
dary pyramids in like manner, and all ternary pyramids : but 
the transverse section of primary pyramids is different from 
the transverse section of primary pyramids, and that again 
from the transverse section of third pyramids. 

39. Limits of their Series. — The regular ^x-sided prism has 
already been considered as a rhomboid with an axis infinitely 
great (22). The quesUon now arises : What will be the condi- 
tion of a primary, secondary', or ternary pyramid, originating 
from a rhomboid with an axis infinitely great ? Draw two sec- 
tions perpendicular to the axis of a pyramid, and so as to pas.<; 
througli the extreme points of tlie rhumboidal edges. The sur- 
faces of these sections will be irregular hexagons, whose angles 
have a fixed relation to those of the transverse section. Exa- 
mine now that segment of the pyramid comprised between the 
two sections just drawn. Its length, or altitude, is one-third of 
the axis of tliat rhomboid from which the pyramid is derived. 
Hence if the rhomboid's axis be infinite, the altitude of this seg- 
ment must likewise be infinite. 

Be^des those two faces, which are perpendicular to the 
axis, this segment is bounded by twelve scalene triangles. In 
proi»rtion as the ratio of the rhomboid's axis to the side of ita 
horizontal projection augments, so much the nearer will two of 
the atigles in each triangle approach to 180°, — the third to 0°: 
and when the rhomlwid's axis, in comparison with the ude of 
ita horizontal projection, becomes infinite, and the rhombmd 
thus changes into a regular six-sided prism, then the bounds 
are reached, the triangles become unlimited parallelograms, and 
the middle segment of die pyramid becomes an unlimited irre- 
gular twelve-sided prism. This prism ivill have for its base the 
transverse section of the primary pyramid, if the middle se^ 
ment in question belongs to a primary pyramid ; the transverse 
ftKlkin of the secondary, when that segment belongs to a * 
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d^ pyramid ; and the transverse section of a ternary, when to 
a temaj-y pyramid. The rhomboid, with its axis infinitely 
great, that is to say, the regular six-aded prism constituting the 
limit of the rhomboidal series, has thus dependent on it three 
scalene ^x-uded pyramids, also with axes infinitely great, of 
which one is a primary, the next a secondary, the last a ter- 
nary; and which, therefore, assume the appearance of irregular 
twelve-sided prisms, each dependent on its appropriate trans- 
verse section. These prisms are the limits of the scalene six- 
sided pyramids. It is oliservable that the regular six-aided 
prisms, which form the limits of the isosceles pyramids (29.), have 
no twelve-aded prisms of this sort : hence these prisms appear 
in combinations, only in one and the same position. 

40. Examples of' t/ie Limits. — These prisms which, like all 
forms having one of their dimensions unlimited, can only appear 
in combinations, arc exemplified by nature, in toitrmalin^, in 
emerald i some of their faces are found even in calcareous- 
spar. In tourmaline, the prism, which depends on the secon- 
dary pyramid, is designated by h, the general expression for 
these prisms is (p -^ « )", where m as above (35.), signifies the 
characters ', ", '", 

41. Mathematical basisnfthe symmetryofCombinatvms.—Ga 
glancing back over the ground we have passed, one is astonished at 
themultitudeand variety of forms which, with an extremely small 
expence of mathematics, may be deduced from a given rhomboid, 
and submitted to very ample laws ; yet the whole compass of 
this subject is still far from exhausted, and many remarkable 
phenomena relating to it have been omitted for want of room 
(87.) Nature combines these forms in crystalline figures. 
From tfieir dependance upon each other, and Jrom the propor- 
tions in which they mutual^ iitand, we may comprehend 
that aU such combinations must possess the highest degree of 
regularity admitted by their simple figures, and therefore be 
completely symmetrical (3.) At the present stage of the in- 
quiry, nothing is better calculated for giving a palpable repre- 
aentation of this symmetry, than to study the crystallizations of 
calcareous-spar; and nothing for exciting a greater interest 
about that study, than to consider how simple the proportjona 

, are on which nature has founded that symmetry. 
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49, Some AppJk at inns. Division of Combinations.— The first 
application ol' the doctrines now explained respecting crystallisa- 
tion, ia sliGwn in the easy aiicl accurate division of combinations. 
Fig. 4. Plate VIII. represents a combination of two rhom- 
boids. The parallelism nf their edges of combination shews, 
tliat they form two immediately adjacent members of the same 
Hence, if we know the dimensions of the one, we shall 
also know those of the other, and the magnitude of the edges of 
combination likeicise. Fig. 13. PI. VIII, is a combination of two 
rhomboids and two scalene six-aded pyramids. As the rhom- 
boids produce parallel edges of combination witli each other, they 
must form two consecutive terms of /Ac sflme aeries ;yis the more 
acute. An<l since the faces of the pyramids in like manner pro- 
duce parallel edges of combinatiou with each other, those pyramids 
must also form two consecutive terms of the preceding g'^fwra/ se- 
ries (35). Again the edges of combination betweeny and x. Fig. 
13. PI. VIII. are parallel to the edges of the rhomboidy"; and 
the edges of combination between P and r, to the edges of the 
rhomboid P. The former pyramid, consequently, depends on 
the rhomboid y^ the latter on the rhomboid P (32). If, there- 
fore, we can discover that r ia a secondary, or a" a primary py- 
ramid, which, after some acquaintance with these forms has 
been gained, may be decided by the eye itself; and if we know 
the dimensions of one rhomboid, 1* for example; from these da- 
ta we are enabled to find every dimension of the whole com- 
bination. Pig. 1. PI. VIII. represents a combinadon of nine 
simple forms. The edges betiFeen ff and ( arc parallel to those 
between ( and P, to the oblique diagonals of g-, and also to 
the axis-edges of P. Let P=r; then is ff=r — 1. The 
edges between P and y are parallel to each other, to tlie axis- 
edges of yi and to the diagonals of P. Whence J^ is = r + 1. 
The edges between f and m stand in a similar relation ; conse- 
quently wj is = r -|- 2. Hut farther, the edges between m, y, a 



and b are parallel ; 
rhomboids included i 
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lequcntly b is = r -f- 3. Hence the 

this combination form five consecutive 

r '-cover, the edges between x and_/' be- 

f J\ X is a scalene ax-adcd pyra- 

' -I- 1 ; and the edges between 

'tween x and f, and therefor* 
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e axis-edges of J"; a is Ukewisc a scalene BiK-sided pyramid 
depending on_f, or r + 1. Conceive the faces of P and ^ to be 
enlarged till llicy intersect ; tlie lines of their intersection are pa^ 
rallel to the axis-edges of P, he. ; and y is therefore a scalene 
six-^dcd pyramid depending on P. To find the proportions 
which these pyramids bear to each other, and to the rhomboids, 
the following considerations are sufficient. The edges formed 
between a and y are parallel to those between y and m. The 
edges between y and m are parallel to the oblique diagonals of 
m, and consequently to each other. Hence the edges between 
a and y are parallel to the obtuse axis-edges of y, and to the 
acute ones of a. The edges between a: and y are likewise pa- 
rallel to eaeh other. (It is necessary to consider two of such a 
kind as have the horizontal edge formed by_/'andft lying between 
them). Therefore x, jj and a are three consecutive members 
in a series of scalene six-sided pyramids (35). If in tlie preced- 
ing general expression, we put n— 1, n — 0, 7( = +l, and so 
on, wc shall obtain (;j — 1)"', {p)", ip + V), (p)'", (p + l)", 
(p + 2)', 0> + l)"', (p + S)", (/> + 3)'- Out of these, three 
consecutive terms must be chosen, such that ^ + 1 may appear 
twice, and ji once ; in other words, that two pyramids may re- 
sult depending on r + 1', and one on r. The proper terms arc 
(P + 1)'. ipT ""d {p + If- Hence x \5={p -J- ])'; y= (p)™; 
and a=(^-}-l)''. Tlie pyramid t remains undetermined. 
But if tlie combination included {py, whose more acute pyra- 
midal edges have the same position as the oblique diagonals of 
/; this particular figure would produce horizontal edges of coni- 
Knation with (; t therefore must either lie (p — 2)" or 
(p — 4)" — (35), because in that case the jiarallel edges of 
combination ajipear for the first time. Now, could we discover 
the magnitude of any edge belonging to this figure, — of the ho- 
rizontal edge, for instance, between b e.nAJ', which easily admits 
of raeasurepient by the French goniometer^ or, knowing the mi- 
neral to he calcareous-spar, coukl we remark that P is parallel 
to the foi-m of the cleavage, — we should then know every thing 
necessary for computing any required dimension of this cry- 
stal. 

43. Dcsigjmtion of Simple Forn^s and Cfynibmations. — Our 
.second iippliealion is an easy and clear mode of designating 
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simple forms and combinations, without being compelled to have 
recourse to plates for explanation. As all tlial we have hitherto 
been examining, is derived from the principal series of rhom- 
boids, we must select some member of that series to be the basis 
of designation. It is most natural to choose that term accord- 
ing to which the cleavage is determined. In calcareous-spar, 
this is P, Fig. 2. PI, VIII, Let us designate this species by r, 
then is g- (Fig. 3. PI. VIII.) = r — 1 ; / (Fig. 5. PI. VIII.) 
= r+l;m(Fig. 6. PI. VIII.)-r-|-S; r (Fig. 12. Pi. VIII.) 
= (p)" ; f/ (Fig. 22. H.) = (p)'" ; x (Fig. 42. ff.) = (p + I)' ; 
t (Fig. 4B.) = (/> — 2)" ; c (Fig, 12,) = r -J- a ; o (Fig. 31.) 
= r — a; u (Fig. 10.) —p + ix, &c. If it is required to desig- 
nate combinations, the ^gnsof the simple forms are placed toge- 
ther in the satne order as the terms of the several series ; The li- 
mits stand last. Fig.7. Pl.VIII. for example, ismarked by r.r-Hl; 
Vig.lO. =r.p+a>-. Fig. ll. = ?-.(p)"; Fig. 1 2, ^ r. r -f- oo ; 
Fig. 7. PI. VIII. r+x.r— oo; Fig. 26. = r. (p)". r + oo ; 
Fig. 35. =r— 1 . ipy. r + od; Fig. 46. =r. r+1 , (p)". (p+l)'; 
Pig. 50. ^ r — 1. r + 1. (j; — 2.)", (p)". r + a ; Fig. 1, 
Pl.VIII.-r — l.r.r+l.j- + 2.r + 3.(;j — 2)". (p + l)'. 
(p)"'. (p+i)". This mode of designation has (he advantage 
not only of representing all the simple forms which enter into 
the combination, hut also of expressing their mutual propor- 
tions ; so that upon finding merely the dimensions of a single 
form, a calculation may immediately be grounded on it. 

44u Four-sided Pyramids, tsitk square bancs. Their Series and 
Limits. — Beades the forms already noticed, no other can be de- 
rived^^vMJi tfie rhomboid. Hence, no other is capable of entering 
into combination with the rliomboid, or with anyfi/rm dtrivedjrom 
it. If, liowever, we take a-Jbur-sidcd pyramid, having a sguare 
base. Fig. 14. PI. VIII., and treat it as described, (in 12. and 17.) 
we shall obtain a series of four-sided pyramids with square bases, 
which will proceed according to the powers of t/Z, and wheee 
limits will be rectangular four-sided prisms. As the horizontal 
projectiona of two consecutive pyramids are not parallel to eacli 
other, these pri st be regarded as in two diiferent por- 

tions. 

45. Examp nionstratcs the existence of thin 
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viani "ntiStone, Yellow Lead, Uran-Mica, Hulile, Anatase, and 
utbers. 

46. Accompanying Series. — Upon this Beries tlepends also an 
accompan^tiff series of four-sided pyramidn, with square bases: 
its co-efficient is ^j- ■ Supposing the horizontal projections to 
be equal, the axis of a member in the princii>al series is to tlic 
am of a memljer in the accompanying Keries as S^'S: 3. If 
P (Fig. 14. PI. VIII.) is put =p, then is u (Fig. 15. Pi, VIII.) 
= T -f 3 : so that the principal series iu denoted by p + m the 
If c (PI. xlvii. Fig. 70.) is put 



accoaipanjing series liy r + n. 



then is n (Fig. 73.) = ^ — 3. 

47. Scalene elff/ii-sided Pi/ramiil —U in Fig. 183.— 1S.5. 
(PI. Ixxx.) tlie laces x, are enlarged till they alone corapre- 
liend the whole solid, ascalime eight- aided jiyramidresulls. Three 
pyramids ol' tliis kind depend iqx)n each four-sided one with 
a square base, in the principal series ; and iJic aKce of the former 
are to those of the latter a.f 3 : 1, 4 : I, 5 : 1. In die order here 
assigned to them, like the six-sided pyramids turtnerly mentioned 
(33.), they are named the primary, secondary, and tematy. The 
manner in whicli these eighUsided pyramids originate from the 
four-sided pyramids, cannot be here developed for want <if 
room. 

48. Tfieir Series. — Three series of pyramids, therefore, tllc- 
aeriea of primary, of secondary, and of leniai-y pyramids, de- 
pend upon tlie principal series of fuur-nided pyramids with 
square bases. These three series present among themselves a 
general series, the expression lor which will be (p ;+_ «)'", 
(pjf B+ 1)", (p+.n + 2)', the general expres^on of these 
pyramids (34.) being (p ^n)". This general series jiossesses 
pn^>erties analogous to those of the series of scalene six-sided 
[^ratnids. 

49. £imif«.— The limits which bound this angle series of 
oghUaded pyramids (45.) are eight-sided prisms, having the 
same unequal angles as the transverse section of the pyramid 
to which they belong. Since the horizontal projections of two 
ctHtsecutive four-sided square-based pyramids occupy different 
fdaces, these prisms mu»t be considered as having iieo diiferent 
poBltioiu ( 
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'"..this saine mineral are likewise found (py 
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~ /'•yiii'''^'riistitiit!e^^'xA\ec\Joneyiemp\ifies. In Vesuvia.., 

''^ lif^^' pi- A is the eiglit-sided prism with unequal 

.^(^+, . (orms the limit of the first scalene eigbt-^ded 

tn^ " In TinsUme, let o be=^; then is 2 — (^)'"i r= 

P^^^v" ^'' ^^ Transactions of the Gfological SocUig, 

if^.. o\, 1$. seq.) the fifth modification is =: (^ 4- 00), Haiij', 

' h yflAAwif Comparatif, p. 302, ilcscribes the same form in 

jjso, we find [p + oe)'" marked by r. 
'^, Stinttnary of these Forms and Combinations. — What- 
^r was above established (41. — 4S.) respecting those forms 
ttjiich originate In rhomboids, may also be applied to those 
forms which originated in four-sided square-based pyramids. 
The remarkable analogy which exists in all points between the 
one class and the other, contributes not a little to augment the 
interest arising from the study of both. The latter, like the 
former, constitute amemg themselves a grotip, and produce 
symmetrical combinations, into Tehich they admit nothing that 
catmot be derived Jrom iJie Jiniflamcntal form, in tite mode al- 
ready explained. 

5% Four-sided Pyramids with ohligice Bases. Their Li- 
mils and Series. — A similar group will result, if, witli some 
very alight alterations, we apply the process of derivation, ex- 
plained above, (12, nnd 17-), to o Jbtir-sided pyramid leith an 
oblique base, like Fig. 1. Pi. Ixii., or such as would originate 
from augmenting the faces o, (PI. xliv. Fig. 97.) From that 
operation s^^kjcries of fonr-sided oblique-based pyramids 
the transverse section at right angles 
to the ax^^^^^^^Atlie transverse section of the original 
pvvaioicl. ^^^^^^^K o and s (Fl. xliv. Fig. 4&) present 
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50. Examples. — Natui-c displays ihe existence and the i^ 
tnits of this series of eiglit-sklcd pyramids in tlie following ex. 
amples. In zircoii,V\g. 14. and 15. PI. VIII. let P be=^; then 
is ic — (p)', that is to say, the simple form that arises from aug- 
menting the fac€3_/J is the primary scalene eight-sided pyramid} 
ori^naljng from the four-sided s(iiiare-l»ased one, designated by 
P; and the ajiis of the former is consequeiilty equal to three liniea 
that of the latter. In tliit. same mineral are likewise found {py 
and (y))'"; as the Institute's collection eNcmptifies. In Veauviaii, 
let o be =p ; then is z = (y — 1)' ; s = {p)' ; x = (p)" ; and 
h^(p -i- oo)', or /( is the eight-sided prism with unequal 
angles, which forms the iimit of the first scalene etght..sided' 
pyramid. In TmBlone,\ei o \ie-=p; then is k — (^)"'; r= 
(jj + oc )"'. In the Transactions of the Geological Sodeb/, 
(Vol, ii. PI. 16. seq.) Ihe fifth modification is — {p -(- oa). Haiiy, 
in the Tai)leau Comparatif, p. 302, describes the same form in 
Rntile, and marks it by h, (Tab. ii. Fig. 31.) In yelloxo lead- 
spar also, we find {p -(■ cc)'" marked by r. 

51. Summary of' these Forms and Combinations.— 'Vih&U 
ever was above establish«l (41. — 43.) respecting those forms 
which originate in rhomboids, may also be applied lo those 
forms which originated in four-sided square-based pyramids. 
The remarkable analogy which exists in all points between the 
one class and the other, contributes not a little to augment llie 
interest arising from the '•tudy of both. The latter, like the 
former, eonstitule among tliemseUes a gi-mip, and produce 
symmetrical combinations info lehkh thry admit nothing t/iM 
canawt be derived fi om the fundamental form, in the mode al- 
ready explarncd. 

52. Four-sided Pyramids zeith. oblique Banes. Tkeir_ Li-' 
mits and Series. — A amilar group will result, if, with some 
very slight alterations, we apply the process of derivation, ex- 
plained almve, (12. and 17.), to a fonr-sided pyramid with an 
oblique bajte, like Fig. 1. PI- Ixii,, or sudi as would originate 
from augmenting the faces o, (PI. xliv. Fig. 87.) From that 
operation cries of four-sided oblique-based pyramids 
arise ; in i ^ the transverse section at right angles 
to the axi he transverse section of the ori^nal 
pyramid, o and s (PI. xli^'. Fig. 42.) present 



m JIolis' S:i/slcm <fCriistalli>graphij 

I the priiceding. Such are those that possess ihe greatest, aotw. 
r'timcs even a ^romeirjca? regularity in their simple forms, md 
I the highest degree of aymmetrv in their combinations. Thej 
[ Can all be derived from the hexahedron (cube), by plaang 

upright, and considering the position of a moveable plane with 
I '^^ard to its fatties and edges. Forms of this sort never assuim. 
J ing infinite directions, have no limit like the preceding, 
* lof them, however, have constant dimensions, while the dimew 
of others are variable. The fonner may be viewed 

limits of the latter. 

55. TheiT kinds and differences. — The forms now under 
consideration arc, 1 . The hexahedron ; 2. The octahedron, in^ 

rduding the tetrahedron ; 3. The dodecahedron ; 4. The icosite- 

I'trahedron. The first two have neither variable dimen»ons n« 

ifferent species, the rest have both these properties. The ape- 

s belon^ng to the dodecahedron are the rhomboidal dodecahe. 

aron, (whose dimensions are constant,) and the pcntagoTial iliv 

Fidecahedron, of which sort we already know several that differ b 

their dimensions. The species Included under the icositetrahe- 

ron, are the trigonal and the tetragonal icowtetrahedron. The 

rst results from enlarging the faces I, Pig. S7-, in lead-glance. 

T\t is bounded by twenty-four equal and similar isosceles tn- 

Vm^les : Those belonging to the other species consist of twenty. 

f four quadrtlateral-Jacessomeof which have twoequal plane angles, 

Waad g^ve rise to the first subspecies of the tetragonal -icositetrahe- 

■ flron. Two of its varieties are known. Fig. 1 91 . of Analcime 

presents the one, the other results from enlarging the faces r, 

Fig. 104. of Pleonaste. The second subspecies of tetragonal-iiffl- 

sitptrahedron has not two equal plane angles ; three of its variecei 

are known, one of which arises from enlarging the faces /, 

(Fig. 148.) of pyrites, the other from enlarging the faces s 

and n {Tableau Cwiparatif, PI. iv. *%. 60.) of the sami 

neral. It will be convenient to omit the more extenave of 

spedes. 

56. Combinations. JVcll-defined Limits, separattTig the Formi 
hitlierto considered. — The forms that arise from the hexahedron 
produce among themselves various combinations ; but they ad- 
mit into them no form, which mthcr is a rhomboid, or a Jbu/r'> 
sided pyramid with a sq^iare base, or an obli^ie Jbur-sidei 
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pyramid, or can be derived Jrom any of these Jiguret. And 
since the rhoml)oid, the four-sided square-based pyramid, and 
the four-sided oblique-based pyramid, are forms which cannot 
by any means be derived from each cdier ; the Jour groups 
of simple forms aa well as thdr combinadons, must each be al- 
togeUier distinct from the rest ; and hence arises a correct and 
oalural division of a// ^.Mii/ccrystaUizations, which promises 
lobe of great utility in siicli pursuibi. 

57. Fundamental forms and syatemsof CrystallisaUona.—y^a 
call every simple fonn, from whieh other simple forms are de- 
rived, & Jufhdamctdal Jbrm ; and the class of figures derived 
from that fundamental form, asyslcm of crystallisations. Hence, 
in the mineraJ kingdom, there are four fundamental forms, and 
four systems of crystallisations. 

68. Th^r Denominations. — Those systems of crystallisations 
might acquire tlieir denominations frnni the fundamental forma 
on which they are grounded. Upon that principle, they would be 
named the rhomboidid, the quadrato-pyramidal, the rhomboid- 
l^rainidal, and die liexaliedraJ. Il is more convenient, how- 
eTcr, as well as more proper, to alter the denominations of the 
last three, and to call the first of them pyramidal, the second 
prismatic, because it contains so great a multitude of those fi- 
gures, and the tJiird tesudar. 

59- Constant and Variable Dimensions of the FttTidamentai . 
Forms. Series of Crystallisations. — Three of our fundamental 
finnis are indeterminate in their dimensions; the fourth, 
the hexahedron, is constant in its dimensions. The dimen- 
wms of all derived forms depend upon those of the fun- 
damental forms ; the variations of which they follow to their 
limits, in the rhomboidal and pyramidal systems : and in 
the prismatic system, to the rectangulai" four-sided prism, 
which remains always the same, how different soever the di- 
mennons of the fundamental forms may become. In any of 
these three systems, if the dimensions of the fundamental form 
are determined, we obtain from it, by derivation, a triun of forms 
hftving determinate dimensions, among which the general pro- 
portions of the system are observed. Whenever the dimensions 
of the fundamental form are altered, the dimensions of all such 
^Sonan as result from it are altered likewise, wi^ipiit) J)9jr?y©-j 
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chauging the mutual ratios wliitli they bear to each other. T)ie 
groupe that arises from a fundamental form of determinate dmtn- 
siotut is named a series qfcrT/stalliaaiians, or a special series, be- 
cause, us we shall soon sec, crystallisations of one and the same 
species are and must be members in some such series. ^ 

60. Examples. — If, in the rhomboidol system, r is put = 
105° 5', the special series of calcareous spar results ; if r is put 
^ISS" S&, tile special series of iournialine results; r = 8? 
gives the special series of iron-glatice, 8ic. In the pyramidal 
system, p = 124" 12* determines the special series of zircon 
p = 129° 30", the special scries of vesvx'ian, &c. The series of 
crystallisations is, hence, tliat which determines the system of 
crysialiisationa Jbr aparti^yidar ca^e; the system of crystallisa- 
dons, oa the other hand, is the general expression Jbr aS ^- 
sible series of crystaSisatioTis, v/hich depend upon that system. 
As the fundamental form in the tessutar system undergoes no 
alteration in any of its dimensions, onfi/ one series of crystalHsa- 
tions can have place in that system. 

61. Application. — Aeconling to what has already been ad- 
vanced, when a newly discovered spc^cies of jhe mineral Iting- 
dom is presented In us, we are enabled to fix its system of cry. 
stallisations ; and we have already obtaiiieil a general represen- 
tation of all the forms, with their mutual proportions, which can 
posably belong to that species ; but we arc not in a condition 
determine any particular form, if it is not a limiting form, any 
other way than by its dimensions ; though, when one of tliese 
forms is determined, the dimensions of all the rest may be com- 
puted from it with the utmost accuracy. The determination of 
any form, from a special series in the first three systems of cry- 
stallisations, must be managed hy an immediate and accuraie 
measurement. Hence few of them are yet sufficiently deter- 
mined. 

62. Cleavage sJunvs us the System and the Series of Crystalli- 
sations. — The different series of crystallisadons are of the high- 
est importance for properly determining the species of minerals, 
the system "'"itions for determining their characteristics. 
And as al! ^t present tliemseives in a crystallised 
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firm, repracnts some mcTober in the scries of cryitalliziUtona be- 
lungi^ig to that species. A limiting form, however, dctcraiiiies 
the system of crystallisations, provided it be not a straight four- 
sided rectangular prism, in which case tlie choice, lying between 
ihe pyramidal, prismatic and tessular systems, must be deter- 
mined by the circumstances. 

63. Determmalixxi qfilie ambig nous reuf,— -Wlien anycieavage 
fintu is a str^ught rectangular four-sided prism, though from any 
other quarter lite amaikst hint were not given us, by which the 
particular system of crystdUsations it belongs to could be deter- 
mined, the following simple considerations will be sufficient to fix 
that point. A straight four-sided prism presented to us, may 
be 1. The hexahedron (55.), 2. The limits of the pyramidal sys- 
tem (44,), 3, A combination of tlie limiting forms of the prisma- 
tic system (52.) If the faces of the cleavage, in regard to their 
wmpleteness and lustre, are each of a difterent nature, the form 
comes under the first case. If two faces oi' tlie cleavage ui'e of the 
fame, the third of a different nature, then the form must come un- 
der the third case. Examine the cleavage in thedirectionof thedia- 
gonal. If this, once more, affords a rectangidar four-sided prism, 
it indicates the pyramidal system ; if it affords an oblique an- 
gular four-sided prism, it indicates the prismatic system. When 
all the cleavage faces are of the same nature, the form may come 
under any of the whole three cases. Between the second and 
the third a decision must be made as above. If the additional 
cleavage produces a rectangular four-sided prism, seek to obtain 
the same figure in the direction o/' anol/ier axis. If we obtain 
it, the form is a hexahedron ; if we canuot obtain it, the form is 
the limit of the pyramidal system. 

64. More extensive application by Practice. — It is well known 
how far our judgments of cleavage and cleavage-formB, are ren- 
dered easy and certain by a little practice. To such a degree is 
this the case, that an observer can often, with great faaUty, de- 
tennine the form in minerals, which, but for this simple artifice, 
would scarcely have exhibited to us any traces of regular confor- 
mation. All these and similar advantages assbt us in applying 
.(he system of crystallisations to the purpose of determining rai- 

rala; hence they extend its empire to such a degree, that, as 
Lperieoce shews, little can escape it. But, notwithstanding 
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the uuiversalitv of its applicaliun, nothing con be accomplished 
by mcfuis of it alune. To render it eflbctiial, some other charac- 
teristics must be coinbineti with it. Concerning tbeee, the fol- 
lowing circumstances deserve to be remarked. 
(To he contimmd.) 



Art. XXIX. — Deacrlpiimi of the Fatent Water-Presture 
Engim, invented by Mr James Dickson, Engineet. Caay- 
municaled by the Inventor. 

i HIS water-pressure engine, (wliicli i.i on the principle of the 
Hydrostatic Paradox), like all other machines tliat are impelled 
by water, can only be usel'ul where water descends from a higher 
to a lower point. The whole water employed is conveyed in a 
pipe, from the place where it is collected, to the cylinder of the 
engine, and aiier raising or depressing a piston in it, is carried 
off by anollier pipe to the place where it is discharged. The h^ght 
of the fall is reckoned from the surface of t}ie water in the reseiv 
voir wliere the pipe that conveys it to the machini; is laid, to the 
surface of the water in which the pipe that carries it off is im- 
mersed. 

Let us suppose that the water is conveyed to the cylind^ C, 
Plate VI. Fig. I. by a continuation of the pipe A, Fig. 2, and 
]tasses througli the stop-cock 1, ivhich is open. The stop-cock 
2 being shut, the' water ascends the pipe B, enters the cylinder 
by the valve E, and pressing against the under side of the pis- 
ton, raises it through the whole range of the crank, as shewn in 
Fig, 1. The valves E and G being connected, are now shut, 
and upon the piston commencing its descent, the valves F and 
H, which ai-e also connected, be^n to open. The water now 
entering at F, presses down the piston, and the water which in 
the upward stroke went in at E, is now issuing out by the valve 
11, down the pipe L, through the cock 3, which is open, and 
along the pipe M, to the place where it is discharged. The 
column of ' helow tlie cylinder, adds to the heigJit of 
the upper i "ieving the eduction orifices G and H oJ- 

temately, ' the atmosphere, in proportion to the 

perpendici : column L and M. For, if we sup- 
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^r|iose, the pipe M continued, (at any Biope), and the end of it itn- 
" inersed in water, the surface of which is S* or more feet perpen- 
dicular below H, then, whenever the valve G or H is opened, 
the water issues into a vacuum, and is therefore totally freed from 
the resistance of the atmosphere ; therefore the power of the en- 
gine must be increased, in tJie same manner as if a column equal 
to the weight of the atmosphere were added to the column A. 
'. That no water may pass along without entering the cylinder, 
one set of valves shuts before the other set opens ; and as water 
learly incompres^ble, every time it is slopped, or its course 
Middenly altered, when cuiiHned, as in this machine, it would 
pve a shock to its several parts, and tend to loosen ita joints. 
To counteract these effects in the upper column, the air-vessel 
O is plated on the pipe that leads to the cylinder, as near it as 
convenient ; and wIil'U any set of valves is shut, the water in A 
rushes into O, and condenses the air in it more than the weight 
of the column A at rest would do. Hence, when the next set 
opens, the water is pressed out, and a current is also continuing 
to descend along A. The air-vessel P, which is joined to the pipe 
leading from the cylinder, gives to that pipe a more equal cur- 
rent than it would have without it ; for when one set of valves 
is shut, the column in M would be suspended till the other set 
IB, which would give a concussion to the whole machine. 
Fore the machine, therefore, is put in motion, the stop.cock 3 
shut, aftd 1 and 2 opened, and tlie water running into P ex- 
pels the air through a small cock, the end of which goes down 
mto the top of the vessel alx)ut an inch. Let us now suppose 
one set of valves shut, then a current will begin to flow out of P, 
sod the lur that was not allowed to get ttut of the top of the vessel, 
mil be dilated ; consequently, when the other set of valves opens, 
the mr being expanded beyond what the column M at rest could 
keep it at, water will be drawn in by P, to be given out the 
nest time the valves shut. Were air left in the cylinder, either 
in the bottom of the piston, or between the piston and cover, it 
would cause a halt or pause as the crank turned the centre, at 
top and bottom, for the lur would be alternately condensed and 
dilated by the pressure of the tipper, and the suction of the un- 
der column. Heuce, a space of tiifle would elapse before their 
comlnned effects were telt by the piston, and there would also be 

Eed, ever^j" Ijalf slrokc, llie quantity of water \;\\a,\, ,\, w\\ii^\«\ 
1. rrr. no, 3. .fff.v IS20. ■ -a 
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ITS 3\Ir Divkwn on a iictn Wiitcr-l'reaure Engifte. 
to compress tlie air, and run oft' by M to dilate it. In order 
that the air, therefore, nmy not only he taken out at tirat, hut 
that the machine may continue to discharge any that may be 
disengaged, by ihe water coming in comact with tlic metal or 
other causes, tiie under side of the pistoo is turned, to cause all 
the air below it to be collected at one point, and a mnall hole be- 
ing made there, by which the air i^ traiisttired to the tipper 
Mde of it, and the cover being turned ni the same manner, all 
the air is collected at one^pranl, in tlie cover; ajid tlirough tite 
underside of the flanch ef tite cyl'mder, is introduced a pipe, t!ie 
end of wliieb goes into this hollow of tlie cover, where the air is 
collected, and in the descent of the piston, tlie water precsin^at 
down, aUo presses out the air by this tube, the oilier end of 
which is fixed into the pipe M. As the piston is always either 
ascending or der^^ending, however small be the space of tirae be> 
tween the shuttmg of one Bet and the ojwniiig of the other set of 
valves, the piston will have moved. In order, ihoreforc, to al- 
low the piston to travel duiiiig the tirae that all tlw valves arc 
^ut, and no water either coming in or going out of the cyHnder, 
there is a smnll cylindei' D at tlie hack of tlie large one, having 
a communication with it at t<:^ and bottom. Into this cylinder 
there is filtcd a piston with a screwed rod, which can bo length- 
ened or shortened, so tliat this piston, with its rod, which is 
comfdetcly enclosed, may have a range just sufficient to cont^n 
the water that wmains to be displaced from the uppei- side of 
the large piston when at the top, and tlio under side of it when 
at the bottom. 

The eccentric wheel V, on tlie crank shaft, is connected 
with the levers R and S, and by alternately depiTssing them, 
opens the valves, which are shut by the weight T, as in a steam- 
en^ne. The wheel W on the crank-shaft serves to connect the 
engine with any other machine. Wlitn an air-pump is used, it 
may be connected witli 2, or at different places along the pipe M, 

The greatest sn]>eriority this engine has over a water-wheel 
is, that a fall of anv height above, and to the extent of 84 feet 
lielow, can I — '"d in a single point, whereas the power 

of a watLT-w to the hmited extent of its diameter ; 

ami as a smi iter from a great height, is equal to 

a large qiiani Fall, it can be nsed with great power 

m sif nations heel ran he of little benefit; ibt if 
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lOO gallons per minute is equal to a certaiA power with 1 foot 
of fall, 1 gallon per inintrte will perform the same work with' 
a fall of 100 feet. Its local conx^eniences also are considerable ; 
for besides retaining the power of the fall below at any distance 
short of 34 feet perpendicular, that fall, with the fall to the en- 
gine, may be at any slope: There is no datnpness' where' it 
works, — it requires no attendance, — ^is not so liable to go out of 
repair as a steam-engine, — it is less expensive,— and, if the 
power is the same, occupies still less space. 

One of these engines has been erected for Sir Alexander Jair- 
dine, Bart., of Applegarth, for the purpose of driving his' 
thrashing-machine. There is from 8 to 12 feet of fall, (accord- 
ing to tiie heiglit of water in the reservoir) to the cylinder, aiujl 
30 feet of fall from it ; and to gam this perpendicular height, it 
required 136 yards of pipe. Of this pipe, 80 yards is 6 J incfies 
diameter, and 56 yards 5 J. The valves are 4 inches and the 
cylinder 12 inches diajpeter, with a stroke of 2 feet, and 8 double 
strokes in the minute. The drum, which is 30 inches in dia- 
meter, performs 272 revolutions in a minute. The en^e con- 
sumes nearly one cubic yard of water in the same time, and 
works with the power of two horses*. 

29. GiLMocR Plack, ) 
28tA J»fay 1820. j 



Aet. XXX. — On the Retrograde Variation of the Needle, By 
Colonel Beacjfoy,- F. R. S. &c. &c. In a Letter, to Dr 
Beewster. 

BusHEY Heath, Stanmore, " 
Deae Sir, 1*^ May 1820. 

An addition to the mean monthly variation of the magnetic 
needle, I have the pleasure to send you a general Table, con- 
taining my observations for three successive years, from whence 
it appears, that the maximum of the western variation at ^s 
place occurred about the month of March 1819 ; that such is 
the fact, is evident, because in the first nine months-of the, se- 
cond year's observations, the variation was greater than during 

* We have seen letters, • from which it appears, that S|r Alexander Jardine, 

r 

a aompetent judge of machinery, is highly satisfied with the performance of this 
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the ixHTCspouding months of the first yuai. The neetU« then 
bMiiuiie constantly increasing in January, diminishing in Febru- 
ary, and increasing again in A(&rch tlie siuiie year, ndcv whicli 
time it has dcetvosetl, as may be seen by [he corresponding 
niunthly variation of the second and third years. 

It is on record, that iik 16^8 the compass pointed to llie true 
north : the western variation has theretbrc been increasing for 
IGS yeaiv, and is now retrograde ; but ulial is the limit of the 
east^-m declination, remains to be detei-mincd, as I cannot lind 
itny observations on the variation of the compass jnior to 1580, 
at which time it 'xas 11° 15' east. I remain, Dear Sir, yours 
v<Ty sincerely, M-vhk llEAUtoY. 

TABLE, coiiiainhg the Miirning, Noon and Evening Mcmih- 

lif Mean Vur'talionaftlie Magnetic Needle Jhr Three Years. 

Variation West. 
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Variutiim oftlte Needle, 
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TABLE, containing the Mean Variation of 
Months Observations, 
lit Year. Sd Year. 3d Year. 

MoTning, 34 33 28" Morning, Ui Si 45" Woniing, 24° 3«' SG 
Noon, iti 41 14 Noon, 24 43 SI Noun, '^4 40 33 
Evening, 24 34 46 Evening, 94 37 29 Evening, 24 34 30 

{By Ihe Morning observation, 2 09 ) , „ 

By the Noon ol)ser\'alion, 2 68 V IVIean, 2 42 
By the Evening observation, 2 59 j 



Momins, 24 30 38 
24 40 29 



(M 

1890, April, -J No 

(.Kvening, 24 31 58 



Sain and Evaporation atBushey Heath during the years 1819-20. 
1819. 1890. 



Month. 


Hain. 






Indira. 


Inches. 


January, 


1.906 


1,400 


February, 


2.828 


1.430 


March, 


1.1S3 


2.680 


^^ 


S.'MS 


3.440 


3.063 


4.530 


June, 


1.960 


4.250 


July, 


1.514 


4.930 


AilgQ.t, 


S.S20 


4.720 


September, 


3.213 


3.550 


October, 


I.CIO 


2.280 


November, 


1.761 


1.230 


December, 
Total, 


2.i29 


0.710 


26.415 


35.150 



Month. 


Rnin. 


EvaponUion. 




Jnchat 


IndiB». 


January, 


1.02 


0.36 


February, 


1.143 


0.7C5 


March, 


0.246 


4.170 


April, 


1.505 


3.750 



est, 1 St Jan. 1819, 30.081 N.N.E. 
:st, ilst Nov. 1819, !H.6»B W.tf.W. 



Aet. XXXI. — Proceedings g/"' the Royal Society of Ediw 
burgh. (Continued from Vol. II. p. 376.) 

Mar. G. 1830. JVXit Allan road a paper on the similarity 
between the rocks of Faroe and Salisbury Crags. 
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A paper by Dr Brewster was read, on a iiew species of lead 
ore. This paper is published in our present Number, p. 139. 

Dr Yule read a notice on the properties and cidttu'e of the 
Phormium tencu!. 

March 21. — A paper on clianccs, by Charles Babbage, Esq. 
was laid before ihe Socicly. 

Dr Brewster communicated a notice respecting a new etrua- 
ture which lie had disc'overed in the Aploine garnet. 

Jpril 3. — A paper by Mr Scoresby was reatlj on a new ma- 
chine for measuring the dip of the needle. 

Professor Jameson gave an account of liis particular views re- 
specting granite vrans, and otlier points in geognosy. 

An account of the Pyramids of Gize, by Lieut-Col. Straton, 
was read, and illustrated by plans and sections. 

A notice by Dr Brewster was read, respecting a singular 
structure in llie diamond. See p. 98. 

April 17. — Lieut. -Col. Straton communicated to the Society 
a full account of tJie Egj-ptian Temples. The account of the 
temple of Ipsambul is gi\eH in this Number, p, C3- 

May 1. — Dr Duncan jvn. read a short notice on the Stctb&- 
scope, an instrument invented by M. Laennec, physician of the 
Hospta] of Neckar at Paiis for investigating the diseases of 
the organs of the chest. It is exceedingly HQiple, consisting 
merely of a cylinder about a foot long, and ■ an inch and a h^U* j 
in- diameter, ^erccd lengthwise by a hole | of an incih wide, and , 
widened at one end in the form of a funnel the wliole diameter ■ 
of the cylinder. It acts partly afi a. prolongation of the ex- ' 
tcrnal car, and partly by magnifying the soimds within the \ 
cllest; and, bo far as Dr Dyndaife expeiience went, he found 
M. Laennec'a observations to be correct, and conwdered the in- 1 
fitrument as well calculated to improve our knowledge of many j 
very important and obscure diseases. 

An account of the slrata of the diamond mines at Mallyvul- 
!y, by tlic late Dr James Anderson of Bladras, was read. See 
this Number, p. 72. ' ' 

Mr Cadell rer ' ' ' nuWl of some idols brought f>om India 
in til voar 180 "'nipiwn, Es^. and pre^^entcd to the 

Society tlirougl. Cadcil. They arc"ai-c all carv- 

ed out oi lalcac* i dilfcrent grain in eath figltre. 
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At this nk'C'tiiig lIi:; lullowiiiy menilici-a were cluctw! : 

HoMOBilLI MeHBEB. 

Count iLterbuig. 

Sir Jobn McHdc, M. D- Dr William Macdonald of Ballashoic 

ThoiDdE Kiiuiear, Esq. Banker. 

May 15. — Dr Duncan sm. read a biograpliica! account of 
the late Dr Daniel Eutherford. Dr Kiitlierford was borii 
at Edinburgh on the 3d Novemhcr 174.J). He took his de- 
gree of M. D. in 1779, aiid his thesis was entitled De Jere 
Fixo. In this dissertation he pointed out, for tlie first time, 
a new gaseous substance, since distinguished by the name of 
Azote or Nitrogen. He was admitted a Fellow of the Royal Col- 
lege of Physicians on the 6th May 1777. In a paper on Nitre, 
read before the Philosophical Society in 1778, he described un- 
der the name of Vita] Air, what is now called Oxygen Gas : lie 
conddered its basis as a necessary constituent of every acid; 
itDd he even stated it as not unlikely that by this element thty 
were add. On the deatli of Dr John Hope, in 1786, he was 
elected Professor of Botany and Keeper of the Botanical Gar- 
den, a duty which he discharged till the time of his death, 
which took place on the IStli of November 1819, in the seven- 
ty-first yeac of his age. 



Abt* XXXII. — Proceedings of the Wemerian Naturai His- 
tory Socie^. (Continued frran Vol. II. p. 378.) 

Feb. 26. 1820. JJn Dewar read a paper on the mode of 
nutrition of the hair, feathers and nails of animals. This pa- 
per will appear in the thii-d volume of the Memoirs of the So- 
ciety, now in the prese. At the same meeting. Professor Ja- 1 
meeon read a letter I'rom Dr Bone of Paris, contmning an ac- 
count of the resemblance of tlie rocks of Auvergne and the 
Vivarais to some of those of Scotland. 

March 11, — Mr John Stewart read a paper, giving an ac- 
count of a collection of North American ferns, which he had 
reteived from Dr Torry of New York. It o»itained specimens 
of several rare and interesting species; among otliers, Schizsea 
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pusiila i Ljrcopodium reflexum, new lo North America t an 
Equisetum, intermediate between limosum aiid pidustre, which 
seems to be of a new species, and which Mr Stewart proposed 
to distinguish thus : " E. torryanum, caulibus mnio^, ramis 
denns, hexagonis scabruisculis adpressis, spica tenninalL" It 
differs from the two nearest spL>cies, in the sheaths, in the angles 
pf tlie stem, in height, and in general aspect. 

At the same meeting, Professor Jameson read some observa- 
tions on Dr Bone's comparison of the trap-rocks of Auvergne 
to those of Scotland, and showed, in particular, that the rocks 
of Arthur's Seat Hill, in the niiighbourhood of Edinburgh, 
must have had the same origin as those of Sahabury Crags, Sic. 

March 2S. — The Secretary read a communication from Mr 
Stevenson, civil engineer/ relative to the state of the bottom of 
the German Ocean or North Sea, and the changes it is under- 
going ; illustrated by sections, founded on numerous soundings. 
The substance of this paper will be found in our present Num- 
ber, p. 42. At the same meeting, the Secretary communicat- 
ed the descriptions, by Mr Swiunson of Liverpool, of two new 
species of Picas from the interior of Brazil. ' 



Aet. XXXIII. Proceedings of' the Cambridge Pliilatcpkkal 

Society. 

First Meeting, Feb. 21, 1820.— 1. Dk TuAciiERAV pre^ 
sented to the Society a curious fossil body, picked up on the 
coast ul' Scarborough. He afterwards read a sliort notice, ex- 
planatory of its locality and probable origin. 

2. The President (Profe»si>r Parish) read tlie first part of 
his paper on Immetriciil PertjiecHve. He first staled the diffi- 
culties he bad formerly experienced in obtaining such represen- 
tations of macliinery as might lie sufiicient to enable a common 
workman to set up tlio complex models used in his lectures. 
To remedy this, he adopted a perspective, in which all the 
pai-U of any soii"! T" laid do*ra on the same scale. Thus a 
cube may be ' by a Jiexagon, in which lines are 

drawn from tl ^i to the centre. In this perspec- 

tive the c'luaJ id are obviously represented by 
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c^iLiai lines drawn in plana. On the same principle, he demon- 
strated a series of other propoMtions, which became ihe Ibiinda- 
*ion of precepts for the application ot' the perspeetive tomorecom- 
^L-^ex cases. He aAerwards gave some details on tlie advantage:! 
^■^o be derived from an extended application of similar metliods. 
B 3. Dr £. D. Clarke communicated his diacovery of Cadmium 
H^an some of the English ores of zinc, and gave a short account 
K-«)f his mode of operating. 

*■ 4. The results of a series of experiments made by Captain 
ZFiurfax, in order to determine the soundings at sea, by ubKerving 
Che times of descent of different waves, were read to the Society, 
March 6. — 1. A letter from the llev. J. Hailstone was read by 
«ne of the Secretaries. It described an appearance presented 
ly the weathered aurfaceB of several specimens of calcareous 
sandstone found in the cliffs near Scarborough. The exterior 
surface of the specimens presents a number of club-shaped or 
conical masses, sometimes branching one from the otlier, which 
stand out in high relief. The appearance was supposed to take 
its rise from some marine production of the actinia or muUusca 
tribe, the organization of which is known to be very confined, 
and whose .substance bears a small proportion to the superficial 
extent which the animal it enabled to occupy when expanded 
by water. 

S. The President concluded bis communication on the sub- 
ject of isometrical-perspective. 

S. Extracts were read from a paper " On the Reduction af 
ccrtmn Classes of Functional Equations to Equationii of finite 
differences." By J. P. W. Herachel, Esq. 

4. A paper by Mr J. Okes, On some Fossil remains of the 
Beaver found near Chatteris in Cambridgeshire. The first 
part of his paper contdned some historical details, proving tlie 
beaver to have been at one time an inhabitant of Great BritiUQ. 
It was then shewn, by ijuotations from Dugdale's History of 
the Fens, that the place where the bones were found, had ibr- 
nierly been a considerable branch of communication between the 
Ouse and the Nen, though it has now been choaked up for more 
than two centuries. After giving some anatomical details, in- 
tended to prove that the fossil bones in question belong to an 
luiimal of the same species as the beaver of Canada, the au- 
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1^ PifKCtdm^a tiftiic CanbriJgv Philamphicai Soci« 
iliac concluded by observing, Uiat the situation in which \ 
ix>Des were found, agrees with what Cuvicr had previously de- 
termined, viz, " That the bones of species which are the same 
with those which atill exist alive, are never found except in the 
very latest alluvial deposits, or those which are cither formedwi 
the sides of riverSf or on tlie bottoms of ancient lakes or marshes.'" 
March 2ft. — 1. A paper was read on the Geology of Cornwall, 
ant) some other parts of the Wost of England, by Professor Sed^ 
wiclc. The first pari ui' the paper was devoted to some general con- 
sderations on the structure rf the county. The phenomena 
presented by the granitic tracts were aiterwards described. 
All tlie points on tlie coast where the granite and slate aix seen 
in contact, were enumerated, uid a minute account was ^ven 
of the singular appearances exhibited at the junction of tJie 
two formations bet\veen Porth-Lcven and Mii-azion. From a 
g«i«^t consideration of these phenomena, the author endeavour- 
ed to establish lie following conclusions. (1.) That on a great 
scale the killaa rocks conform to the granite ; but that at the 
Ene of contact, the slaty laminaa do not appear to exhibit any 
disposition towards conformity with the irregularities of the 
mijace on which they repose. (2.) That in all situations where 
there is a good denudation, (and, therefore, Jiy analogy, throu^- 
out tlic whole contact of the grauite and the slate,) many pro- 
Idngations of the central granite pass into the superincumbent 
schist, and by their varied ramifications, which have every pos- 
#)le inclination and direction, produce the phenomena of gra- 
Bite vmns. (3.) That these veins, with very limited exceptions, 
produce no alteration in the dip or line of direction of the schis-, 
lose maases-with which they are associated. (4.) That in the 
few instances in which metailil'erous bodies intersect the beds 
wliicii contain granile veins, both the killas and the veins con- 
tuned in it, have undergone the faune disturbance. (5.) That 
it is probable that the granite veins are cotemporaneous with 
the rock which they Irarersc, &:c. &c. The reading of the re- 
maining portion of the paper was poslponedi 

g. A Trai' '>y Mr Thompson of St John's Coll.) from 

Ciemmcliu-y" 't of the cruittion of jEtna in 18l9, 

vat) read, t 
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pcd by crystals ivith one axis of double refraction on cxpoaurc 
lo polarised light.'^ 

3. Observations on the Notation employed in the Calculus of 
Functions. By Charles Babbage, Esq. was read. His object wan 
to give some account of the important consequences which had 
followed on the adoption of improvements in notation. He then 
expliuned, by elaborate examples, the advantages to be derived 
from the notation of functions in its present improved state. 

Laxt Meeting in the Easter Term. — May 15. — 1. A paper 
by Mr Emmet on the Malhematica] PrincipleB of Chemical 
I'hilosophy was read. 

S. Dr E. D. Clarke read a paper On the Purple Preripitateof 
Castiiu. He concludes from his experiments, 1. That the two me- 
tals which are chemically combined in the purple powder of cos- 
rius, do not exist in a constant relative proportion. 2. That in what- 
ever proportion the gold may exist with regard to the tin in tha 
purple precipitate, there is no evidence to warrant the opinion 
of its being in the metallic state. 

3. Professor Sedginck concluded his paper on the Gei^gy 
of Cornwall, Sic. by describing the schistose rocks and the sub- 
ordinate beds. 

4. A paper by Mr Christie was read " On the Laws according to 
which Masses of Iron influence Magnetic Needles." Instead of 
the hj-pothesis, that a mass of iron, disturbing a needle by be- 
coming a magnet, having its north and south poles in the upper 
and lower part respectively, Mr Christie supposes the needle to 
be guided in its horizontal dirc<^tion by magnetic particles pass- 
ing through its centre in the direction of its natural dip ; and 
the iron to act principally, if not wholly, on these particles, 
cau^ng, by their tievlalion towards it, a corresponding devia- 
tion of the borizontid needle. In conlimiation of this, he found 
by experiment, that when the disttu'bing mass is placed at the 
same distance from the magnetic axis and the centre of the 
needle, the dei-iation of the horinontal needle, wh«i properly es- 
timated from the magnetic axis, is always the same, whether the 



ma'iS be pli 

the conipa 
ex peri n ten 
those to M 1 



e north, or the south, or any oilier pmnt of 
to the needle. In a series of elaborate 
mean coincidence of their results »ilh 
bovc described wou'.d lead. 
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AiT. XXXIV. — Proceidings of the Atljoiiomkal Soc'ulyt^ 
tendon. 

March 10. 1820. A. paper was read, entilletl, " On the 
doubly refracling power of rock-crjstal as a means of microine- 
Irical measurement, by the Hev, W. Pearson, LL, D. F- R. S. 

The late Abbe Rochon pointed out a very ingenious mode of 
constructing a mici-ometer by means of two prisma of rock cry- 
ttal, cut and united in a peculiar manner. Uy placing between 
[he object-glass ami eye-piece of a telescope, a JouUe image 
is produced, and these two images may be brovight into contact 
by means of a contrivance for bringing the prisms nearer to or 
more remote from the eye-piece. The most prominent disad- 
mnlagti of this plan is the difficulty and almost impossibility of 
{Hvx;uring plates of rock-er)-stal of suificient size and of uniform 
density. To remove this impediment, Dr Pearson constructs a 
prismatic solid, (a solid consisting of two prisms, united in such 
a manner as to have two parallel faces, and produce two ima- 
ges), and places it before the eye end of the telescope. This s&- 
pamted the two images of the object examined by a constant 
angle, depending on that of the prism ; and in order to bring 
the images into contact, an eye-piece of variable power is applied 
lo the telescope. By separating the lenses of which it consists, a 
gradual increase of power is produced, and tJie divisions on the 
outside of the eye-tube point out the power ". The constant 
angle of the prisms, divided by tlie magnifying power of the in- 
strument, is the angular measure of the object examined. lo 
the course of this paper, the author notices (hat the opticians of 
Paris., when directed to cutaprismofrock-cvystal which shall se- 
parate the images of an object any given numlier ufniin)(fcf,make 
the angle of the prism itself equal to same number of degrees. 

■ This ratiiilile pje-pioce was invenlcd lij Dr IltPiister in 1805, and a drow- 
ing and deKription oTit woa then Knt to Mr Carey. The application of it to double 
InlAge mieTORieters ia described in his Treatise on New Philosophical InBtnimenlf, 
, p. 66. 6T. This ej'e.piece was many years afterwsrdB brought out si PotIh I^ 
M. Caucboil, under the tille of Polgaldt, and the invention of il ban boea nsciib. 
(d to thi> ingenious artist in the EJinlmrgk Rrvltw, vol iiiii. p. 314. The una* 
■ye-piece forms the subjeel of a paper recently read bcfhre the Roys] Society of 
London by Dr Kitchener, vfta is »iid lo have imptoved iL^Eo. 
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April 10. — A paper was reail " On the construction and use 
of -a new micramt;trica! eye-piece of a telescope ;" by the Hev. 
W. Pearson, LL. D. F. 11. S. Member of the Astronomical So- 
ciety of London. 

The obj&t of this communication is'to explain the practical 
' construction of the new prisflialic niicrometm-, and the astrono^ 
mioal eye-piece wliich Dr Pearson had invented, and to give to 
the Society the results of some observations he had made will! 
that instrnmcnt. In order to determine the power of the tele^ 
scope in any given position of the lenses composing the eye- 
jMece, it is necessary to be acquainted with the focal distancesoF 
the several glasses of which it consists. The mode by which 
Dr Pearson ascertained the focal distance of any small lens was 
as follows : He placed it as the eye-glass to an object-glass, 
whose focal distance was accurately known ; thus forming an is- 
trouomical telescope of the simplest kind, having measured, 1^ 
means of a dynameter, tlie magnifying power of this instrument, 
the focal distance of the cye-lcns is eqnal to the focal dist&nce 
of tlie object-glass divided by the magnifying power. At the 
conclufjon of this paper are given several tables of measure- 
ments (iF several planets and double stars effected by an instru- 
ment of the kind above described. 

Mai/ 12. — A letter was read from the Rev. G. Peacock, 
A. M. r. U. S. Fellow of Trinity College, Cambridge, to 
C. Babbage, Esq. F. R. S. L. & E. ^ving an account of the 
meflns taken for establishing an observatory at Cambridge. It 
is proposed to provide two sets of instruments, one of which 
will be employed solely by the observer and his assistants. It is 
understood that these are to have every perfection ivhich the pre- 
sent state of the art can give them ; and in mentioning the name 
of Mr Troughton as their maker, all otlier recommendation will 
be unnecessary. The other sot of instruments are to be of less 
costly construction, and are intended for the instruction of those 
members of the University who may be dearous of acquiring a 
knowledge a£ nmctical asLr^nomy. The University have ^ven 
L. 6000 loencement of a subscription, which it ia 

hoped wi 15,000,— the sum which is estimated 

as the pr if the establishment. 



Proeee^ffs nf^e Astnmhnktii Ss^ety rfLonrkm. V9t 
A paper was read, on Double Stars, by James South, Esq. 
• Since the publication of a paper containing many valuable 
observations on this pmnl of Astronomy, by Sir William Hef- 
schel, Kl., to which the atilhor pays a just tribute of admim- 
lion, little has been added by subsequent obsor^-crs. The 
impvovenient in fixed instruments since the paper tdluded to 
was written has been so great, that the author has propos- 
ed to employ them in examining these interesting ol^ects, and 
a cou»derable number of the ol)servalions contained in the table 
accompanying iJiis ccanmunication, were made with an achro- 
made telescoj>e, capable, in favourable circumstances, of mngni- 
fying 500 or 600 times, which is attached to an etpiatorial, 
used as a transit instrument. Mr South observes that an cm»- 
ncoUH opinion is prevalent, that it is im]wssible to separate double 
stars except in tlie absence of the moon and of twilight ; but 
tliat this is in very many instances unfounded, and that he has 
separated small double .stars evgu during the presence of a me- 
lidiaa sun. 



ajit. XXXV.— scientific intelligence. ^ 

I. NATUBAL PHILOSOPHY. ■' 

ASTnONOMY. 

1. Mr D'lclc's ObsiTvatifMs on Venus.— Mr Thomas Dick of 
Perth observed the planet Venus on the 16lh October 1819, 
when slie was only ff days and 19 JuMrs past the time of her su- 
perior conjunction with the Sun. Her distance from the Sun's 
kjehetem limb was then only 1° 28' 4^''. From this observation 
■ Dick concludes, 1. That Venus maybe distinctly seen at 
Ihe moment of her superior conjunction with a moderate magiii- 
'ying power, when her gcocenti-ic latitude exceeds 1° i4' 47" ; 
, S. That during the space of 583 days, or about 19 montlis, 
^e time Vcuus takes in moving from one conjunction wiili the 
lun to a like conjunction again, when her latitude at the time 
f her superior conjunction exceeds 1" 44' 4T', she may be jccti, 
^ meant nf an equatorial telescope, every clear day wiVtout in- 
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Urruptimt, cMCjit at Ike rnomfnt of her '.nferior conjunction, end 

Joitr dat/g befirre and after it. Mr Dick raniuders day ubsenadtHix 
as of great utility, in ascertaining wheilier or iiut Veiius has an at- 
DMisphere, as Schroeter Hiipposes ; and he suggests the propriety of 
employing them, with the view of discovering if any planets exist 
in the immense intenaJ of 37 millions of miles between Mercury 
and the Sun. In making day observations, Mr Dick has al- 
ways found, that the opaque screen which is used to intercept 
the direct rays of the Sun, produces an effect corresponding to 
its distance from the object end of ihe telescope. 

OPTICK. 

2. Distant Visibility of Mountains. — The following observa- 
tions on the ilistance at which mounlans have been seen possess- 
considerable interest : 



Aulhaiitics. 



Dutancebi 
Milec 



Himalaya Mountains, - - Sir W. Jonea, S4* 

Mount Ararat from Deibhcnd, Bnm, - 240 

MoH-na Koa, Sandwich I.slei (£3 leagun), ■ • ISO 

Chimbornn) {47 leagues) - - - - 160 

Peak of Tenerifffe from South Capt of I.anietota,", - 135 

PcrtkofTencriire from ship's deck, ... US 

Peak of the Azores, ■ . Don M. Cagi((al f, 186 

Tcmaheud, - - - Morier, - lOO 

Mount Athos, - ■ Dt Clarke. - 100 

Adam's Peak, .... - Sd 

Ghaut at the back of Ttllichery, - - . - 8* 

Golden Mount from ship's deck, ... 03 

Pulo Pera from the Top of I'enang, - - - 7i 

The Ghaut at Cape Comorin, ... 73 

Pulo Penang from ship's fleet;, - - - 4S 

The last ax observations, and that of the Peak of Teneriffe, 
were made by a writer in the Calcutta Motithfy Joumai. An 
example of a brig being seen in Scotland, at the distance of 95 
or 100 miles, by Captain Colby, will be found in iliis Journal, 
vol. i. p. 411. 

3. jffauyn*.— T''"fim some good crystals of this rare mineral, 
which Dr ' lately received from .J. O. Cogswell, 

f.sq. he hi hat it has no double refraction, and 
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flwKJbra that its primitive fbnn is either the cube, the reguUr 
ootohedron, or the rhomboidal dodoc^iedron. Some of the cry- 
stals have obviously the form of the rhomboidal dodecahedron. 
The specimens which Dr Brewster had formerly examined, had 
received a polarising structure from fusion and rapid cooling. 



ACOUSTICS. 



4. Account of the Sireite, an Avoust'w Inatntment. — This in- 
strament, which has received tJie name of Sirene, from giving 
out its sounds under water, has been proposed by Baron Cogniard 

Ide la Tour. It consists of a circular copper box, four inches in 
^fiameter. The upper surface is pierced with 100 oblique aper- 
tures, each a quarter of a line in width, and two lines long, ar- 
hnged in a circle round the axis. In the centre of this surftce 
fet an axle, on which a circular plate turns by a current of air, 
[ by means of a simple mechanism. This plate has also 100 
rtures corresponding to those in the surface of the box be- 
(w it, having the same obliquity, but in the opposite direction, 
ftie obUquity of these apertures is not necessary to the produc- 
i of the sounds, but serves to give motion to the nrcular 
late, by the impulse it receives from the currents of lur which 
teue from the apertures in the box. The wind of a pair of bel- 
s being conveyed to the box by means of a lulte, the circular 
te is set in motion, and the apertures in tlie surlace of tlie 
lix are alternately open and shut to the passage of the air, by 
I means a regular series of blows is given to the external 
Ir, and a sound analogous to that of the human voice is pro^ 
Itteed, becoming more or less acute according to the greater or 
a velocity of the plate. When water, in place of air, is made 
to pass through the apertures, sounds are equally produced even 
l^en it is entirely plunged in the fluid, and the same number 
f concussions produces the same sound a.s in the air. — Ann, de 
I. 167. This instrument is nearly the same us the one 
ivented by the late Dr Rohison, and de^ribed in the old 
SvppL to theEncyc. Brit. An. Tkmferami^kx, oi' in his works 
Ho* printing, vol. iv. p. 404. " The intelligent reader," says 
Dr RolMSon, " will see here an opening niade to gi'eat additions 
^^^ [H-Bctical music, and the means of producing musical imunds, 
f which we have at present scarcely any conception ; and this 
VOI„ III. NO, 5. JHLV 1820. s 
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manner of producing them is attended with the peculiar advan- 
lage, thiit aB instrument so constructed can never go out of tune 
in the smallest degree." 

5. Voice changed by brcatiiing Hydrogen. — Mr Cooper has 
found, that if a person speaks immediately after brealliing hy- 
drogen gas, for a few moments his voice sulTers a cliange, which 
60on goes off — Joitm. of Science, No. xvii. p. 182. 

6. Humboldt on the Increase of Hound during ike Night.^ 
It has been remarked, even by the ancients, that the intensity 
of sound is gready increased during the night. Humboldt was 
particularly struck widi tins fact when he heard the noise of 
the great cataracts of the Oiinoco in the pl^ which surrounds 
the AUseion of the Apures. This noise is three times greater 
in the night than in tlie day. Some writers have ascribed this 
to the cessation of the humming of insects, the singing of birds, 
and the action of the wind upon tlie leaves of trees ; but this 
cannot be the cause of it at the Orinoco, where the bumming of 
insects is much greater in the night than in the day, and where 

, the breeze is never felt till after sunset. Humboldt therefore as- 
cribes it to the presence of the sun, which acts on the propaga- 
tion and intensity of sound, by opposing tliem with currents of 
air of different density, and partial undulations of the atmo- 
sphere, caused by the unequal heating of different parts of the 
ground. In th^e cases, tlie waves of sound are divided into 
two waves, where the den»ty of the medium suddenly changes, 
and a sort of acoustic mirage is produced, ansing from the want 
of homogeneity of the air, in the same manner as the luminous 
mirage is produced from an analogous cause. — Ann. de Chim. 
torn. xiii. p. 162. 

7. Nfw Musical Instrument. — M. Schortman of Buttstead 
has invented a new musical keyed instrument, the tones of which 
are produced by short rods of burned wood, of vaiious lengths 
and breadths, thrown into a state of vibration by a current of air. 
Ita fnanisnmo resembles the Eolian harp, and it is described as 
imitating tt *"-' 'onica, clarionet, bom, hautboy, and violin. 

8. Met " cm the Violin and the ViolinceUo at 
the same I ■ Watson, a blind musiciaR from Dun- 
dee, has iL by wluch he can play upon these two 
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truments at ont'e, witli the greatest facility and ivrrectness. 
He plays on the nolin in the ii^iial manner, and on the violin- 
ello by means of liis feet. Hie right foot goes into a sort of 
: at the end of the bow, and in consequence of his n^t 
h being supported by a spring attached to the chiur on which 
sits, he has the full command of his foot, without sufTering 
ptny faUgue. By means of bis lefl foot he acts upon a set of )e- 
I by which he shortens the strings with great facility. Mr 
RTatson has frequently played thirteen and fourteen hours in one 
hy, without any estraordinar}- fatigue. 



\ 9. Physical Strength of Men. — M. Coulomb, in his fine 
Uemoir on the Physical Strength of Men, after remarking that 
r^e had always found the grenadiers to perform a third more 
work than the other companies, observes, that the mea^ quanti- 
ty of action varies with the nature of tlic food, and particularly 
yjrith the climate. " I have exet^uted," he says, " great works 
t Martinique by the troops, when the thermometer rarely stood 
i° Fahrenheit; and I have executed in France the same 
ind of work by troops ; and I am assured, that under the 14th 
e of latitude, where tlie men are almost always inundated 
nth perspiration, they are not capable of half ihe quantity qf 
]/ work which Hiey canjumish in our dimafe." The follow- 
Ij experiments by Peron, with Regnior'a dynamometer, shew 



U the individual strengtli depends also 


on the climate. 


English, 


71.4 


French, 


ea» 


Timor, 


68.7 


^^t Van Diemen's Land, 


51.8 


■1 New Holland, 


60.6 



HYDUonVKAMICS. 

10. On the Application of a Jet of Water la drive a JVater- 

^Wheel. — M. Morosi of Milan has found that the force of a jet of 

water is greatly increa.sed by raising a rim about half an inch 

igh round the circumference of the disc upon which it is 

m. The following results were obtained by directing a 

n of water one inch Square, against a plftin disc, and one with 

■ a raised edge. 
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M. Morosi applied rims 5 inches high with great aucc 
the vertical float-boards itf a hnri/^ntol wheel, lea%'ing an aper- 
ture below, to allow the water to escape alter it had expended 
its force on the floal-boards. This construction may be cona- 
dered as an extension of the principle of concave Jhat-boardt, 
which have been lon^ used in horizontal wheels, and which tlie 
Chevalier Burda luund to give in practice a greater effect than 
pitun ones in the ratio of 3 to S. A fuller account of Morosi's 
experiments will be found in the BibliolAe^ue UniverseUe^ vol, 
xii. p. 217. 

11. Crmpress'ibilUy of Water. — Mr Perkins, the ingenious 
inventor of the sidenigraphic process of engraving described in 
p. 141,, appears to have ascertained that water is compressible m 
a much greater degree than it appeared to be from the experi- 
ments of Canton and Zimmerman. " Having filled a cylindw, 
tlirce feet long and fonr inches diameter, with water, into which 
a rod or piston was passed through a stuffing box, and having a 
sliding ring upon the rod, the whole was lowered 500 fathoms 
into the sea, when it appeared, by the situation of the sliding ring, 
that the column of water which pressed upon the ipstoo, had 
sunk it so as to have compressed the water one hundredth part of 
its bulk. The same apparatus was placed in a cannon filled with 
water, and secured very tight, when a pressure equal to 500 fa- 
thoms, was forced in by means of the hydraulic press, and the 
same results as in the exiteriment in the ocean took place." Lon- 
don Journal of Arls, No. II. p. 140. 

UAGNETISH. 

12. Dalhj Variation of the Needle ai Spitsbergen. — Mr 
Fisher, who as '<?d the expedition under Captiun Buchan 
to the Spitzl 'ade a scries of observations on the 
daily variatioi upon a small island on the N. W. 
coaat of Spitzl e 79'' 40' 20'.6, and longitude 11* 
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7' East The nitan of tlie observationa, taken before noon, from 
the 13th to the 21st of August 1818, was - 9.& W 0" 

and of those taken alWnoou, - - S7 1 20 

' Difference, - 21 20 

■—Journal of Scifnccs, N° 17- p. 99. 

13. Dai/ff Viiriation of t!ic NeeiUc at Edinbur^i. — Andrew 
Waddcl, Esq. F. R, S. E. has just erected an apparatus at Her- 
mitage Hill, near Leith, I'or measuring tlie diurnal vatiution ol" 
the needle. 'I'he results of his observations will be regularly 
Comnumicatcd in this Journal. 

METEOHOLOCV. 

. It. Mvteoric Stones. — ^Tlie eelcbrated M. le Marquis de ia 
place, whose name was the principal support of the lunar ori- 
gin of meteoric stones, has now abandoned this liypothesis, and 
,eiubmced that whit-h gives them s more distant origin. In a 
recent paper on the lunar tables, read before tlie French Board of 
jj^ongitude, on the 29th March 1820, he ajiks, " are the motions 
_Bf the planets, and the satellites sensibly altered by the attrac- 
tion of comets, and by the impulse of small bodies, ^milar to 
meteoric stones, which we sec foiling upon the eartli, and which 
lappear to come from Uie depdis of celestial spacc.'^ 

15. E^rtrrmr Heat at Bngrlad. — ft appears by lettei-s from 
Bagdad, dated the 25th Augusll819, that the heat of the sum- 
mer there has exceeded any ibing tJiat was ever experienced in 
that country. " The thermometers, placed in the coolest part 
cf the house, rose to 120", and at midnight were sometimes at 
108" in the open air. There had been in the commencement of 
August a storm, accompanied by a heavy rain, an event quite 
unprecedented, and the effect of it, on the burning soil already 
overheated by the fierce simoom, was similar to that of the hot- 
test steam hath. Multitudes of people, both in the country and 
in the slreets of the city, dropped down dead from tlie intense 
heat. A small caravan lost 22 persons in this manner in the 
last three days of its jo\imey towards Ba^ad. The river rose 
.in one night 7J feet above its ordinary level, and became of a 
turbid-red colour, and ilie waiters were w? offensive, lii^ it was 
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impossible to drink of them. The extreme heett had subeided 

at the date of the letter, hut the thennometer even then was at 

105*. 

16. Dreadful Storm in Kutck. — The district of Kutch, which 
Bufferetl so severely from an earthtjuake in June last, (see p. 120. 
of this Number,) was exposed on the 9th October to a dreadful 
storm, which continued two days and two nights. The trees were 
torn up by the roots ; the fields laJd waste, and towns and villages 
destroyed by the inundation of the rivers and brookfi. Few of 
the inhabitants lost th^r lives, but great numbers of cattle were 
destroyed. In the plains the water rose generally to the haght 
of four feet, and plougiis were carried away to the distance of 
several miles by the violence of tlie wind. 

17. Rain and Earthquake in Java. — On die 8th March 
it rained so heavily for 21 hours in the territory of Diago- 
rogo, that a number of the hills were burst with tlie water. 
The hill of Paroda was rent in five different places to the length 
of three roods in each place ; three houses were buried in the 
earth, and a Javanese killed. Klasscs of earth rolled about from 
the hills of Somlio, Tromper, Maughe, Pasges and BodoUo, 
(all of which were rent,) into the rivers Kayen and Klito, by 
which 30 houses were destroyed. 

On the S9lh of March a severe earthquake was experienced 
in Djokjokarta, from N. W. to S. E. accompanied by a noise 
like the rolling of a number of carriages. The shock was re- 
peated three times. In the Hussar Barracks, the sabres hang- 
ing on the wall struck one another so violently, that the officer on 
duty thought the men were fighting. Agiaiiic Journal^ vol. ix. 
p. 409. 

II. CHEMISTBY. 

18. Gliadinc and Zimonte. — M. Taddey has found that the 
gluten of wheal may be decomposed into two principles, glia- 
dine (from yjii« gluten), and zimome (from l^vfai ferment.) The 
former is so' 1 the latter insoluble, in alcohol. See An- 
nuls of Phi '.890. 

19. Cwri Itiff Guiacun with Wheat Flour. — 
M. Taddey ;hat a line blue colour was develop- 
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ed by mixing powdered guiacum and wheat flour, employed 
Af. Budolphi to prosecute tlie inquiry. M. Rndolj^i found, 
1 . That when the guiacum and pure starch are kneaded toge- 
ther, no colour is developed. 2. Tluit the guiacum scarcely 
inies blue when the flour contains little gluten, or when the 
ur has unde^one any alteration tu its qualities ; and, 3. 
bat when gluten or zimome is kneaded with powdered guia- 
m, the mixture assumes a very pure blue colour. Giomale 
Ph^k. Sd Bimest. 1819- 

90. Indigo. — Dr Thomson has found that indigo, in the 

Mate of a greenish-yellow soluble pigment, is composed of 

5 atoms oxygen, - - 5,00 

7 carbon, - - 5.26 

1 azote, - 1.75 

12.00 
Ann. of Phil. No. xc. p. 467. 
21. CanpltoT. — Dr Thomson has found that camphor melts. 
lAen heated to 288°, and boils at llie temperature of 400. H« 
4icertained it to be composed of 

8J atoms carbon, - - 6.375 

10 hydn^en, - - 1.250 

1 oxygen, - - 1.000 

8.625 
Ann. of Phil No. Ixxxix. p. 392. 
. New AUcaR called flrucin^.— This new alkali was diaco- 
] in the false Angustura bark ( Bnicea antl-dysenterica)hy 
J(M< Pelletier and Caventou, who discovered strychnine. (See 
Vol. I. of this Journal, p. 210.) When brucine is dissolved 
'in boiling alcohol, and crystallised by spontaneous evaporation, 
yields colourless and transparent crystals, in the form of 
Clique quadrangular piisms. 

t 93. Spontaneous Combustion of Cloth. — About 25 pieces of 
doth, each of which contained nearly 30 ells, were deposited 
i<^»n wooden planks in a cellar at Lyons, on the 8tli July 1815, 
^ order to conceal them from the armies which-then overran 
Jrance. In the manufacture of the cloth, 25 lb. of oil were 
used for a quintal of wool, and the cloth was quite greasy, each 
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piece weighing from SO lb. to 90 lb. The cellar bad an c 
to the north, which was cerelully shut up with dung, and the 
door was concealed by bundles of vine props, which freely ad- 
mitted the air. On the morning of the 4th August an intole- 
rable smell was felt, and the person who entered the cellar was 
surrounded with a thick smoke, which he could not support. 
A short time afterwards he re-entered with precautimi, holding 
a stable ianthom in his liaiid, and he was astonished to perceive 
B shapeless glutinous mass, apparently in a state of putrefaction. 
He then removed the dung from the openings, and as soon as a 
circulation of air was established, the cloth instantly took fire. 
In another corner of the cellar lay a heap of stuffs which had 
been ungreaaed and prepared for the fuller, but they had suf- 
fered no, diange. The above particulars were carefully esta- 
blished by M. Cochard. — Comic rendu dcs Travaux de la Soc. 
Jiot/. D'Jgriailt. et Hist. Nat. de Lyons, pour 1817. 
24. Morphia. — Dr Thomson has found that the c 
of morphia are as follows : 



Hydrogen, 

Carbon, 

Oxygen, 



Or newly in TolumMu 



18 



10 



1.0000 
Hence the weight of an integrant particle of morphia 
Jtmals qfPhU. No. xc. p. 470, 

Sfi. RoMn.—DT Thomson hafi found that common rosin 
nstsof 



wi^n 



Carbon, 

Hydrogen, 

OKygen, 



7.500 
1.375 
3.000 



10 



11.875 
Jnn. o/'Phil. No. xc. p. 469. 
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this fuiigiis vegetated and produce! new fungi when they ven 
placed in freeh snow, He aweitained that thuy vegetated in water 
alone, but in this case they produced grfai in place of red glo. 
bules. Tlie original fungi were killed by exposure to excessive 
eold ; but their seeds retained vitality, and wlien immersed io 
;aoow, regenerated new fungi, generally of a red colour. 

57. Description of Rare Plants in the Botanic Garden at 
terlin. — The first number of a description of the rare plantk 

the Botanic Garden at Berlin has just appeared, un- 
;r the auspices of the minister who presides over the scientiitc 
:inent. The plates are coloured, and the arrangement of 
le whole ia like that of Andrews' Repoatory. 

58. Svddeit change of ffabil in an exotic Plant. — Thfet 
ago, Sir G. S. Mackenzie received from Mr Macnab, of 

iflte Botanic Garden at Edinburgh, a plant of the TritoftM 
MaJux, a native of the Cape of Good Hope. This plant was re- 
Uarkable for coming into flower at the be^nning of our wintei', 
which is the summer of its native climate, and continuing in 
flower sometimes till the middle of May. Last year, Sir George 
Mackenzie informs us, he liad occasion to take up his plant to 
divide the offsets. Three of them came into flower, one in Scp- 
<ember, and the other two towards the end of October ; but the 
were totally destroyed by the severe frost of last win- 
ter, and two of the plants killed. A fourth offset did not 
tfiow any flower in autumn, but continued vigorous, notwith- 
■tanding the fi^ost ; and, contrary to t!ic usual habit of the plant, 
it shot up the flower-stalk in the month of May. We should 
he glad to be informed by any persons who may possess the 
ftritotna media, whether they have remarked a similar change of 
Inbh. 

29. Geological Map of Germany. We understand that Ba- 
Jttn Lreopold Von Buch has been long engaged in collecting 
ffiaterials for a geological map of Germany, to the publication 
€S which mineralogists will look forward with much impadeoce. 

30. Mr Knight on the difference between Spring and Winter 
filled Timber. — Mr T. A. Knight has ascert^ned, by direct ex- 
periment, that there is a striking difl^erence between the proper- 

of spring and winter felled timber ; the former absorlung 
lUch more moisture than the other, He isof opinion, that oak 
_vo^. IJI. SO.S. JVS.Y 
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timber would be much improved il' the tree, after being barked 

in the spring, was permitted to stand till the following winter. 

31. Population ofGlosgOK. — It appears by acensus which ter- 
niinaled on the 36t]i February 1820, tliat the population of 

Glasgow is 148,798. 

32. Bristol histUuHon. — A new Literary and Philoeoplucal 
Institution has been founded at Bristol. The foundation-stone 
of a magnificent building fur this purpose was laid on the £9th 
Pebruaiy 1820. 

83. SociHy of Civil Eng-ineers.^On the 2d January 1818, 
a number of persons practicaJty connected with the profesaon of 
a civil engineer, met and agreed upon the plan of an institutioD, 
and have since thai time been employed in forming laws and re- 
gulations for its government. Having accomplished this part 
of the object, it was resolved at a meeting held on the 3d Fe- 
bruary 1820, to invite Thomas Telibrd, Esq. dvU engineer, to 
become President of the Society. Mr Telford having accepted 
this office, the institution may be considered as established, and on 
opportunity is now afforded to qualified persons to become Ordi- 
narj', Currcfiponding, or Honorary Members. The leading object^ 
of the institution are, Ist, To form a depository of useful fads, 
of descriptions of vai'ious works, of new inventions, of dibcpverie^ 
&C. on subjects connected with the profes^onof a civil eng^eer. 
2d, To collect a library of books •, maps, drawings, &c. which arp 
useful in the profession. The number of members is limited, 
and is divided into thi'ee closes; 1st, Ordinary Members, are 
those who, by profes^on, are practical engineers, and whose placea 
of re^dence admit of their genemj attendance at the meelmgs. 
Sd, Corresponding meratjere (by profession practical engineers} 
are tliuse whose places of residence do not allow of their brequent 
attendance at the meetings. 3d, Honoraiy membei's arc persons 
who have written on topics connected widi the profes^oD of an 
en^neer, and from whom no pecuniary contribution is expected. 
From the ability and zeal of many of the geudemen whp take the 
lead in this Society, we entertain very sanguine hopes thai it will 
be an institut' " ""onournble and useful to our country* 

* In ttiiB the great prugnS'S, and'alieud] jK)bM»ms a mon 
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34. Perwiuii Conflict between Lieutenant Collet anil a Tiger. 
—Lieutenant Collet of the Bombay Army having heard that a 
very large tiger had destroyed seven iiihabifants of an adjacent 
village, resolved, witli anotlier officer, to attempt the destructtcn 
of the monster. Having ordered seven elejjhants, they went in 
quest of the animal, which tliey found sleeping beiieatli a bush. 
Roused by the noise of the elephants, he made a funous charge 
upon them, and Lieutenant Collet's elephant received him on 
her shoulder, the other six having turned about and run off, 
notwithstanding the exertions of the riders. Tlie elephant shook 
off the tiger ; and Lieutenant GoIIet having fired two balls al 
him, he fell, but again recovering himself, he made a spring at 
Lieutenant Collet. Having missed his object, he seized the ele- 
phant by her hind leg, and having received a kick from her, 
and another bail, he let gu his hold, and fell a second time. 
Supposing that he was now disabled, Lieutenant Collet very 
nshly dismounted, with tlie resolution of kilting him with hi;i 
|nstols ; bu^lhe tiger, who had only been crouching to take an- 
other spring, flew upon Lieutenant Collet, and caught him in 
bis mouth. The strength and intrepidity of the Lieutenant, 
however, did not forsake him : he immediately fired his pistol 
into the tiger's body; and finding that thit^ had no effect, he dis- 
engaged his arm with all his force, and directing the other pistol 
|o hia heart, he at last destroyed him, after receiving twenly-£ve 
Mvcre wounds. — Asiatic Journal, No. 53. p. 460. 

SS. Rimarlioik Cascade in Bavaria.— The small river Ache, 
Tbich rises in the cavern of the Glacier of ilount Tauren, runs 
through the valley of Achenthal, and afler reaching the Gulf of 
Xsuren, it throws itself over an elevation of 2000 feet. There are 
five great falls, the last of which forms a most magnilicent arch 
of waters, which is resolved into a spray before it reaches th^ 
ground. The noise of the waters is so terrible, that it is heard 
at the distance of more than a league, and the current of air pror 
duced by the descent of the water is so violent, that it drives 
back those who attempt to advance towards the Gulf. It is nc- 
ceasary, therefore, to approach it by walking backwards. 

36. Gddtn Image of Vie Idol I'i^finu. — This valuable image 
was found at Nasaick in Mny IS] 8, with jewels and other pro- 
perty belonging to the Teishwa. It is compuscd of the jnireiit 
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gukl Trom Mount Ophir, and weighs 370 tolas. Since 1707> 
when it was made, it has l)een preserved with the highest vene- 
raiioQ as one of the principal household deities in the family of 
Lfewajee and his descendants. A numerous and expensive 
establishment of bramins, and other attendants, were maintain- 
ed for it. It accompanied the late Peishwa in all his pilgrima- 
ges, in a. state palanquin, escorted by some of his choice^ trot^. 
During the late Mahratia war, the deity was sent in this man- 
ner to Nassick, where it was discovered by the British authori- 
ties, and sent to Poonah. Aa it is intended to be sold, it is ho- 
ped that tlie East India Company will purchase it for thor 
museum. It is now deposited in the Company's ba^age ware> 
house. — Asiatic Jaurruil, vol. ix. p. 35S. 
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3- J. William Kodgek of Suffolk Street, Charing Cmbs, 
(bounty of Middlesex, Lieutenant in the Navy: — >Iuveiilion, 
" A substitute for an anchor, which he calls a Block Ancbcw.* 
Sealed at Edinbui^h 22d March 1880. 

♦. To William BaocKEnoN of Poland Street, county of 
Middlesex, gentleman : — Invention of " Certain improvements 
in wire-drawing." Sealed at Edinburgh 22d March 18S0. 

5. To Apsley Pellat the younger, of St Paufs Church 
Yard, London, gentleman : — Invention, For " enenisting into 
glass vessels and utensils, while, or other coloured, painted, or 
otherwise ornamented figures, arms, crests, cyphers and other 
ornament.'), made of composition, metal, or Other suitable mate^ 
rials." Sealed at Edinburgh 22d March 1820. 

C. To JoHiAH Pakkes of the aty of Warwick, cotton- 
manufacturer : — Invention, "Anew and improved method of 
lessening the consumption of fuel in steam-engines and furnaces 
in general, and for consLimlng smoke." Sealed at Edinburgh 
SOth May If 




EDINBURGH 
PHILOSOPHICAL JOURNAL. 



lKt. I. — -Account of the Correspondence between Mr Park and 
Mr Maxwell, respecting t/ie Identity of the Coitffo and the 
Niger. By the Rev, William Bhown, D. D. Minister at 
Eskdaiemuir. Communicated by the Author. (Continued 
jrom p. 114. No. V.} 

L HE information conttuned in a former article, wiih a tender 
f his Loango and Mayumba votabulary, formed the substance 
|f Mr Maxwell's first letter to Mr Park. That Mr Park might 
itgoj the advantage of all the experience which Mr Maxwell 
^enved from sixteen voyages to Africa, twelve of whicli were up 
e Congo, as master of a trading vessel, and conducted, as we 
ftve seen, with unusual intelligence and ability, Mr Maxwell 
cote him a second letter three months afterwards, (1st January 
)05,) in which he communicated some additional information* 
f which the following is a btcral abstract. 
. Mr Maxwell's ascent of the Congo, as formerly stated, would 
ave been conducted under tlie pretenc^ of trade, which would 
ave enabled him to secure the fidelity of those natives whom he 
lUst necessarily have hired at Cabcnda or Embomma. But, in 
lie event of its being prosecuted entirely as a voyage of discO' 
■y, the case would be somewhat altered ; for he did not know 
w far such a number of the natives could then be depended 
ifion. As Banza Congo, however, is reckoned the Montpelier 
f Africa, we may reasonably conclude that the marsh effluvia, 
Itisiiig from the low grounds and stagnant water about the 
louth of tlie river, are attracted and condensed by the mount^na 
ast of Embomma, rendering the country to the eastward of 
these mountains healtliy like Banza Congo, (which is said 
be at no great distance,) as his boats indeed found, when tra- 
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ding to Noki Congo, CO miles above Emboiniiia. A 
ropcan, therefore, ivould probably susl^ the fatigue of such on 
expedition tolerably well. A hundred whites, in ten boats, to 
provide as much as pos^ble again^^t casualties, and fitted out in 
the way lie proposed in Iiis former letter, havipg only a prince 
or chief from Cabenda, with three or four of his domestics 
as linguists, who could eaaly be procured there, might sur- 
mount every difficulty. Mr Maxwell had no hesitation in de- 
claring it as his firm belief, tliat, in dther of these ways, such 
an adventure niighi be conducted to a prosperous issue in live 
moiitlDi, even should the Congo prove to be a continuation of 
the Niger, allowing 100 days to ascend the sti-eam, and 50 to 
rettun. He had, however, not much doubt of the identity of 
the two rivers, as none but a northerly direction would aflbrd 
scope for a longer course than eight or nine hundred miles; 
a distance very inadequate, indeed, to the collection of sudi 
a vast quantity of water as is discharged by the Congo. As 
the commonly received opinion of the Niger loang itself in 
lakes, rests solely on the authority of the ancients we may 
reasonably suppose, that when sickness, the jealousy of the 
natives, the river swelling to an inland sea, like Lake Superior, 
or any other cause, determined them to relinquish the pursuit, 
they would, as their only apolog}', say that it ended there: and 
wc may readily imagine, that Jn many places, it does expand 
into immense lakes. But wc are not left to conjecture on this 
point, for that the Congo does so, says Mr Maxwell, is past all 
doubt, from the innumerable islands of bulru:jh and other aqua- 
tic plaits that arc continually floating down ; and these islands 
indisputably come from above the falls, for they could not be 
tbimcd on the margin of a rapid running river, some of them 
being 60 yards in diameter, having their roots firmly entangled 
and wove together, as may well lie supposed from ihrir sustain- 
ing the concussion at the cataracts in such large portions ; ren- 
dering it neccssarj', while vessels lie at anchor in the stream, to 
have a man constantly at the hehn to steer clear of them. 
Should Gove therefore, undertake tiiis expedition, Mr 

Slaxwell till ■; boats and men could easily be sent 

out in some hips, that are occasionally ordered 

un tltise Btati rim up the river with perfect free- 
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dom and safety, by the chart, to Oyster Haven, where the biUits 
could be got out, and dispatched upon the survey. And when ihcy 
had completed their researches, and returned doivn the river, the 
Iwats could be sold to the shipping lying there, and tJie men take 
thor passage to the West Indies in the first vessels that sailed, 
unlees a frigate happened to be upon iJiat station at the time. 
Mr Maxwell entertains little apprehension of the success of sudl 

K adventure, even witli while people, though there can be no 
ubt that a certain proportion of Itlacks would answer the pur- 
se much better, if they could be trusted ; and he thinks, that 
a choice set of boat-boys, if that was thought advisable, might 
be hired at Cape Coast and Anna Maboe, through the influence 
<rf the governor of that settlement. It would also be of the first 
consequence, he thinks, to ascend the river while it has die least 
^ter and current, and the strongest sea-breezes; he would, 
therefore, instead of the time formerly pointed out as best siiit- 

y himself in the way of trade, advise those going on a voyage 
itf discovery, to set off with their boats about the latter end of 
August, or the beginning of September, during which last 

mth, and the greater part qf October, they would experience 

s diflScuIty than at any other season ; fur he had no doubt of 
fte sea-breezes, duiing these months, extending 300 or 400 
B up the country. His boats found them as strong at Noki 
iGoBgo as they were lower down the river ; and at that dis- 
mce, he concludes, the country be^ns to be more upon a level, 
.U the river must then, considering its rapid descent for 150 

ales, from Eoola Beeka to the ocean, and tiie mountainous na- 
ture of the country through wliich it issues, be nearly upoa 
ihe same elevation with the source of the Senegal, which per- 
Tiapa has not a run of more than 700 miles, 300 of which are in 
Ae tide's way. The Mayumba traders that Mr Maxwell met 
with corroborated this idea ; for they told him, that their coun- 
fty was one continued forest, and that the river (Enzaddi) 
ftere, appeared much larger than at Enibomma; and from the 
dumber of days they had been upon the road, he calculated 
that tliey had travelled upwards of 400 miles. He also thought 
that the season he recommended for their departure would be 
peculiarly favoui-able for passing the cataracts, as it would not 
require the boats to be carried so far, in order to avind the com- 
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motions b^low, and the eui^Uon above the I'alls, as it would do 
during the fiood; and bewdes, it would be the very beet lime 
to encounter the rtuns, which constitute tlie only formiddble ob- 
■tccle to such an adventure, as they would tiuve commenced in 
North Africa Uiree uionllia before the boats set out from Oyster 
Haven, and by thus leaving tlic r^s behind them, they couid 
experience no wet weatlicr until dropping down the river four 
months afterwards. The best time llierefore, according -to Mr 
Maxwell, for Mr Park and his party lo leave England, allow- 
ing the vessel a three months^ passage out, would be tlie end 
of May. 

Such was the correspondence between Mr Maxwell and Mr 
Park; the whole of which evidenlly turns upon tiio points; 
1st, Whether ihe Congo can reasonably be admitted as the 
mouth of the Niger ? and, 2dly, li' admitted, whether it would 
be better to ascend the stream in quest of Wangara, or descend 
the Niger in quest of the Congo ? The first of these points, 
viz. that the Congo is the outlet of tlie Niger, appears probable 
from tlie immense size of tlie river, when compared with the 
short distance between the sea and the back-bone of the country; 
from its having the colour of brick even at the end of the dry sea- 
son, when ail the other great rivers of Africa, beyond the reach of 
the tide, are of a blue or dark colour. From the vast number 
of floating islands, of which it is never free, (Mr Maxwell inform- 
ed mc tliat he saw generally three or four large ones eveiy day, 
all the time he was in the riVer), and especially from its annual 
increase into full flood six weeks before the rains commence in 
South Africa ; — " these circumstances e\'idently shew, that its \-o- 
lume of water is entirely disproportioned to its apparent geogra- 
phical domain ; and that it draws its resources from a greater 
distance to tJic northward than is generally supposed. In fact, 
it appears to have robbed all tlie rivers on the western shore of 
Africa of tlieir birth-right; for though many of them are navi- 
gable as far aa the tide goes, yet when compared with the Con- 
go, they dwindle into brook.', which proves that it can be no 
great distancr ' ■■ sea to their source, and that there must, 
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four niontlis, be a prodigious accu- 

ward of the mountains from which 

without an adequate drain, like 
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the Congo, would inundate a great extent of tlie interior of 
Africa. We have indeed heard much of the influence of evapo- 
ration ; but when applied to tlie present case, the question still 
recurs, how has the Congo so far outstrip^jed all its fellows ? It 
must draw its immense resources from some quarter } and there 
_ does not appear a more likely hj-pothcsis than that which sup- 

■ poses it to stretch to Wangara, past the Mountai:is of the 

■ Kpon, and thus become the outlet of that immense drain wliicl^ 
^m^ known to exist in the interior oC Africa." 

^V ' There is but one objection to this reasoning iJiat appears in any 
H^tlegree formidable, and which was sitated to Mr Park, although 
Hot contained in the correspondence ; namely, the difference of 
time between the floods of the Niger and the Congo, which is no 
lees than three months. The answer given was in substance as 
follows. From every account which Mr Park obtined of the 
Niger, it appears to be a sluggish running stream, between Sil- 
ls and Wangara. And, in confirmation of this, we may re- 
n^Aark, that in the memoir at the end of Mr Park's Travels, it 
^Kk particularly stated by Major Rennel, that the distance bo- 
l^teeen Tombuctoo and Houssa is 200 miles, which takes the 
merchants eight days, in their ordinary way of smling, to go 
■nd return. With us it may appear an unnecessary waste of 
tiine, being no more than a mile per hour straight forward; 
but those conversant with the inland navigation of rivers, know 
well how troublfsome those calms are, which are occasioned by 
dumps of trees and elevations of the shore. They frequently, 
L in the sea-phrase, " take the mnd from the sails," and leave 
K Imn to the rate of the current alone. It is not to be wondered 
K.tf, therefore, if these 900 miles, with the necessary windings of 
^■■lAe river, which we may estimate at S2 miles raort, should take 
^Blbetn eight days in descending, when the boats are heavily 
Hplbftded, for this is at the rate of 99 miles per day. But how, 
H^it may be said, can they return in the same time from Houssa to 
^V^ombuctoo ? I answer, it is particularly mentioned, in this last 
Ht'Oase, that they can only do it when they have a good breeze ; 
^K'fiir if the windings of the river be 2S2 miles, and the progress of 
^I'the stream which they have to overcome be about a mile per hour, 
^B<dr 192 miles in all, this makes the real distance between the twc 
^B^jdaces to be 4S4 miles, or 53 miles per day, which, even with 
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use of sails, is perhaps i'ully a& much as they can accomplish. 
From these observations, then, it appears, tliat in descending to 
Houssa, in whatever way iJiey sail, they do lilUe more than 
float down the stream during their eight days voyage ; but that, 
in returning to Tonihuctoo, they need t)ie assistance of a. good 
breeze to reach it in the same length of thue. Allowing, there- 
fore, a mile per hour as the average rate of the current, and 
supposing the distance between Wangara and the uppermost 
falls of the Congo to be SOOO iniles, which appears from the 
Map to he not too great an allowance, after including the ne- 
cessary windings, it will take nearly tliree months for the flood 
of the Niger to reach Embomma. On the whole, then, it ap- 
pears not unreasonable to suppose, diat the Congo may be the 
outlet of die Niger ; and I have sufficient evidence to enable 
nie to assert, that such was the opinion of Mr Park liimself. 

But still the other point remains to be investigated, Whetb^ 
it would be better to ascend the Congo in quest of Wangara, 
or descend the Niger in searcli of the Congo ? From the per- 
usal of the foregoing correspondence, one would be led to 
think die first of these plans undoubtedly the hest; but the 
Aftican Association, for reasons certainly that seemed to them 
satisfactory, chose the second. Accordingly, Mr Park left Bri. 
tain January 28. 1805, accompanied by liis hroi her- in-law Mr 
Alexander Anderson as surgeon, and Mr George Scott as 
draughtsman, origipally from Selkirkshire ; H. Goree, a lieu, 
tenant, and about fifty men -of the African Corps, station* 
ed tliere, volunteered their services. Hut by a letter from 
Mr Park, dated Sansanding, in the November following, 
all the above, except himself and tour others, had fallen a 
sacrifice to those baneful distempers the fever and flux. At 
that lime, he exppcted to be in Britain in May 1800 ; but ma- 
ny years alas ! have elapsed without the arrival of tliis adven* 
turous and interesting traveller, lly a letter, indeed, from 
Sierra Leone, lately exhibited in ijie public paj>ers, (February 
Ig. 1812), his fate spems to be fixed, for it is there stated, 
" that some pr -hich he had entrusted to a chief to do- 

liver to thp I mctoo, not having been dehvered, 

and some rcm< ^ subject having been made, the 

Cliflian detciiiii im; and that Air IVk and lijs 
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compEUiions, seeing tlie'ir fate to be inevitable, embraced eatrh 
other, and plunged into the Niger, wliere tliey perialied." It 
u added, that " the canoe itseiC overset, and all his property, 
memorandums and papers were lost." It will be some gratifi- 
cation, perhaps, to be infoimed, that ivhtlst Government in- 
sured him of a handsome pruvi^iun in the event oi' his return, 
it was also stipulated, that in consequence of his dealli, liis 
widow should receive a suitable annuity, and that, in order to 
fulfil this engagement, L. 3236, 10s. were voted by Parlia- 
ment, Sd April 1808. 

Here I might allow the matter to rest ; but as the route wliich 
Mr Park took has been so disastrous, and as, at some future 
period, the suggestion of Mr Keir may perhaps be acted upon, 
I shall add some observations which Mr Maxwell was pleased 
to communicate along with tlie correspondence ; and which, 
&oin his intimate acquaintance with the African climate and 
diaracter, certwnly de8er\'e attention. " I cannot think," says 
he, " of closing the subject, without offering a few remarks mi 
the line of conduct pursued by the African Association, on Mr 
' Park's second attempt to explore the course of the Niger by the 
Mme route in which he suffered such variety of hardship and 
distress a few years before. One would have supposed, that if 
the course of the Niger, with its towns, population, trade, 5ic. 
had been the ultimate object of their researches, nothing new 
could have been looked for on that head, as far as Silla ; and as 
for traffic, they could not reasonably expect that an adventu- 
rous Briton or two, pursuing the track of dieir cofflcs, across 
1000 miles of wilderness once a vear, would do away the ex- 
pence, toils, and dangers of the journey, or cause the trade to 
flow in greater abundance to the sea coast, than it had done for 
centuries before, unless tlie natives found their advantage in it ; 
that is, found a better market there tlian they do at present, or 
with the Moors to the northward. His interesting narrative 
leaving the reader's mind so completely satisfied of his veracity, 
we cannot but wonder at his rashness in again e^^posing himself 
to such imminent perils, — increased, too, in propwtion to the 
number of his followers ; and lament that it should have been 
the occasion of depriving the nation of one so admirably calcu. 
lated for prosecuting that hazardous enterprise And espedal- 
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\y so, when we have undoubted authority for believing, .thabJic 
went out under the finn persuasion of the Congo being the out- 
let of the Niger, and whicli his queries to me clearly insinuate. 
But thinking no doubt, that, by descending the river, he would 
save two-thii-ds of the delay and fatigue of the navigation ; and 
erroneously judging, perhaps, that his splendid equipment (as 
apphed to Africa) would make an impression on the ^mple na- 
tives, ho Bufibred himself to be deluded into tliat fatal security 
which, in all probability, has proved his ruin. ^Vhen his grang 
out in the old route, with a suite of fifty persons, under the im- 
posing colour of embassy, was first announced to the public, I 
immediately, without considting an oracle, predicted the tra^ 
fate of the whole party ; and am quite astonished that Mr 
Park, who has delineated tlie Negro and Moorish character 
with so much truth and feehng, should have been so deluded as 
not to foresee the accumulated perils of such an adventure. In 
no part of Africa (Daliomy excepted) have I ever seen or heard 
of any thing hke pomp or ceremony observed in tlie intercoms 
between native princes. Be»des, when a number of men are 
seized with an endemic, (a disorder which invariably attacks 
^Europeans in fifteen or twenty days after their arrival on the 
coast of Africa), their numbers, for they must necessarily 
have been crowded in a small space, instead of affording mu- 
tual ^d, or inspiring confidence, only increase the viru- 
lence of the disease ; and the intrepid hai-dy individual, who 
might singly, perhaps, have withstood the attack, seong hia 
comrades fall ai-ound him, sinks in despondency and shares 
their fate. Mr Park is a strong instance of this, and shews 
what privations, dangers, and difficulties may be surmounted by 
enthusiasm and perseverance ; and yet, with a large share of 
these essentials, and a robust constitution to hoot, even he 
would often have fallen a victim to hunger, cruelty, and sick- 
ness, but for a protecting Providence, and three or four good 
Samaritans who administered to his wants. So that, in every 
point of view, he has been wrong in thus commencing his 
journey ; for, if '\es marvelled so much at his singly en- 

countering so n s and dangers, *' int. from Iiis mo- 

ther and wife, nd his com ;" asking of b 
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there were no rivers in his own country, " that lie came so for 
to behold and drink of the Joliba ;" what must have been tlieir 
astoniGhment when he returned amongst ihem with filly armed 
followers? Would it not create jealousy, and induce them, 
from safety and the fear of future evils, instead of further- 
ing, to retard his progress ?— In tlie foregoing letters, I have 
endeavoured to expltuii the advantages of a water commu- 
nication with tlie interior of Africa, for tlie purposes of com- 
nierce ; and that without it, there is an utter impractieability 
of carrying on trade in any other way than has been done for 
ages past, owing to tlie jealousy of the natives, and the sickli- 
nesa of the chmate. But were I disposed to penetrate the wilds 
of Africa for the nobler purpose, as the Association gives out, 
of visiting huniaji nature in its most abject condition, intro- 
dudng the light of the Gospel, and the bJcsanga of civilised 
life, I would proceed upon tlie plan pouited out in my let- 
ter of 1st May 1803 to Mr Keir, by means of native African 
youth, brought home and educated for the purpose, as the Por- 
tuguese are in the habit of doing in the kingdom of Angola, 
where they have numerous establishments. And if the spirit 
of adventure could not be laid asleep whilst tliey were training, 
J would go upon that plan with which the Association ori- 
ginally set out; and as the Niger has already been explored the 
length of Silla, and the situation of the Lake Dibbie, wiUi the pa. 
ations of Tombuctoo and Houssa tolerably well ascertained, I 
would commence my journey on foot from Whidah or Benin, if 
the monarch of either of those countries could be previuled 
upon to ])atroiii^ the undertaking. These capitals cannot 
be more than 500 miles from Waiigara, which would at once 
determine whether it there ended in lakes, as has been aa. 
lerted. The pi-otcction of the Eyos, too, the most power- 
ful nation in Africa, and who undoubtedly border upon tlie 
river, might, in all probability, be obtained tlirongh the inte- 
rest of Ardrah, a trading state upon the coast : in this route 
the adventurer would be freed from the machinations of the 
Moors, wliich alone I consider an insurmountable obstacle 
to tracing it in the direction hitherto attempted. The suc- 
cess of the benevolent views of the Association, in advancing 
(lie sacred ciiuse of Christianity in that country, depending muci^ 
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on the course of the Niger, as being the likeliest means of af- 
fording a n^ody and safe communication with the diflerent 
stfttes t its extent and geographical situation becomes a matter 
of much interest, whether it issues by ihc Congo, or has some 
other outlet. But it may be proper to state, that since my 
letters to Mr Park, I have been informed by a friend, that 
when he was on the coa<n he ptirchased a few slaves at Lagoe, 
who c<»dd joriie Jrabk\ and xcJio told him that t/ic7/ had come 
the whole qf'tlie way from llieir own country to Lagos by water, 
— ^ fact which certiunly merits consideration. As a pedestrian, 
then, and Mr Park's unaffected narrative warrants it, I would 
strictly adhere to nmplicity, if not poverty of appearance, hav- 
ing neither hm'so nor servant. Of course, I could possess littk 
to excite their avarice, or give occasion to plunder or violence ( 
whilst my defenceless, destitute atuation, would, as he expe- 
rienced, lie Nurc to call forth their B^^llpathy and compastaon. 
Indeed, I have little doubt, that the self-same savage, who 
might be icniptcd to rob or murder me for a few glass beads or 
buttons, would, if no such allurements existed, open his hut to 
receive nic, and share with mo his vegetable meal. For instances in 
support of this, we need only advert to the genuine hoNpitaiity and 
Idndness which Mr Park experienced in his utmost need from 
the tender-hearted woman, who, with her maidens, prepared his 
supper and sung him to rest in a stormy night ; and the good old 
Booty, indignantly tossing his arm when he heard of the inhuman 
outrage committed on Eambarra'a stranger,- — who recovered his 
horse, without which he could not have reached Knmalia, where 
honest Karfa, like a ministering angel, lighted up his nearly ex- 
tinguished spark of life, and filled his fancy with a trmn of bri^t 
ideas. Such precious instances of globing pliilanthropy cannot 
be surpassed by Europeans, and may sene as a sample of what 
the wexfem Elljiopians were as a people 3000 years ago, when 
the gods of the Greeks held their annual festival of twelve days 
with that innocent and virtuous raee. Alas! how widely diffe- 
rent is their lot in the scale of humanity now, to what it was 
when they drev ueh general admiration and praise. — 

Having aircad; beyond all moderate bounds, I 

sliati not offer m, but you will observe, that I 

calculate upon I sure success of these researches, 
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I as only lo be accomplished in two ways, both widely different 


from the ruinous plan hitherto pursued; and these arc, cither 


by emplojing natives in the various missions, properly educated 


and instructed ; or by nieauH of boating on the Congo, or other 


navigable rivers that may be found to coumiunicate with the 


Niger, or penetrate far into the country." 


I shall now conclude this article with Mr Jlaxweirs vocabu- 


lary of the Loango and Mayumba languages, as spoken in 1790, 


It is referred to in the foregoing bttMs ; and while it may be 


exceedingly useful to those who may afterwards prosecute tlio 


Hue of discovery by the Rivor Congo, it may assist the philolo- 


ger in determining whether there iis any aiEnity between these 


and the ancient languages of the Cushitcs, Phenictans, and 


Egyptians to the eastward. 


A Numerical Table in the Loango and Mai/umha Tongues. 






Emosse, Emoica at ClienioEca 


62 








Bzollc 01 cwalli 










Euttu 
Eemna 


TO 


Loo iiamboalli 






Loo samboalli emoica 




Etnana 


n 


Loo Bamboalli ewalli 








73 


Loo samboalli ctattu 






SflmboaUi 


80 








EDuno 


81 


Loo enaano emoica 






EVDJ 


83 


Loo enaitno ewalli 








83 


Loo enaano etattu 






Ecoomi chemoica 


90 


Loo evoa 






Ecoomi ewalli 


»1 


Loo evoa cmoicn 








!I8 


Loo e.oa ewalJi 






Ecnomi ecmna 


93 


Loo evoa etatlu 








too 








Ecoomi sambsnOQ 


101 


Encamma emoica 






Ecoomi samboalli 


108 


Encamma ewalli 








lio 








Ecoomi evoa 


151 


Encamma macoomi mntaann 






MociHini monlli 










Macoomi iHDalll chemoica 


IfiO 


Encamma ma-samhiinoo 






MMCOomi moalli ewalli 


161 








MKoomi moalli etatiiT 


170 








Macoomi mnlultu 


171 








MacooQiL mataltu erooica 


180 


Encamma loiCnaano 




as 

38 


Mamomi me^att^ ewalli 
Macoami matutu euittu 


181 
190 


Encamma lao'naano emoica 
Encamma loo''voa 




40 


Macoomi maBnn 


191 


Encamma loo^voa emoica 




41 


Macoomi miiana omuica 


aou 






« 


Maedomi maan« e»-aUi 


aoi 


EwaCi chicolaazi emoica 




43 


Macoomi manna "attu 


mo 


Etatlu chicolaoii 




50 


Macoomi mataano 


500 






51 






Samboalli chicolaazi 




52 


Macoomi mataaoo ewalli 


900 


Evoa chicolaazi 




. 53 




95(J 


Evoa chicolaazi macoonii niafaa- 




St 


Macoomi malaano «mna 








60 




1000 


Eicolaazi 




61 \ Macoomi mifs^nbanoo emoloa 




\ J 


i M 
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Ekclish 


LiKNCa 


Miveiia^ 


The hunii, 


Entoo 


EntM 


Tlie hind huad, 


CuBso le enloo 


Cusse zc onloo 


Pore head, 






The (jjBs, 


.Maisoo 


daiwo 






Keeka k da!M>o 


The none. 


EeloD 


flomliae 


Bridge c£ the nnu, 




Banga em bombs 


The mouth. 


MoORH-a 


Nooa 


The tongue. 


Looleani 


IjMdeerai 


SpilUe, 


Matta 


Mantai 


The «», 


Mattuo 


Coolno 


Hair pf Ihe hwrf. 


Blainghe 


Sookl or Lain^e 


The neck. 


l-ainj^a 


l-acca 


The belly. 




Voomo 


Loiiis, 




Meyoanga 




Cudcli ite mro 


ChinaiBEo ze coca 


ThaL™!l>it. 


SeiropKcayia 




The hsir of the atm. 


MLcka 


Meeka 


The thumh. 




1,aiTnbn cm good i 


The fingers, 


l-ainibo 




The nails, 


Z;iTlo 


Enialla 


The tnee. 


Eeoongaloo 




Tho leg, 


Coolo 


Tanga coolo 


Cult- of the leg, 


Voomn t£ codlt. 


Soonyea coolo 


the anele. 


Cuddi K cooln 


Chincusso le cnolo 


The huush. 


FuccQ ze coolo 


Fcacra le mnllo 


The heel. 


Cuddi le mallo 


Soughi iambi 


Sute Df the foot. 


Tmnbi ze mallo 


Che iambi 


The fool. 




T^bj 


The iiialL-n, 


Enceela zb mallo 


Noema tanibi 


The loes. 


l.aimbo le mallo 


Laimbo 


Sinallofthabick, 


Coonda roonda eraboqtu 


E-..«ia«..an.4.-.' 


The Mulder, 


Veembo 


Saingira haimba 


Tears, 


Munsang* 




Tlle Bcsh. 


SooiiyfB 


Soonyea 


A dHid body, 


Voombi 


Voombi 


A crowd of people, 




Endonga 


A man. 


Eyaccala 


Bayaecala 




Bokainla 


Buehainla 


A bi* ™ girl. 


Alaize 


Moonalalks 


Achildi. 


Moana 


Moanna 


A dwarf. 


DoJo 




Aiwgro, 


Feota 




A while man. 


EmondeiU 






Emwaila 


Emirailo 


An aihino, or white > 
negro! / 


Doondo 


Dooado 






Tbe ekphanl. 


Enzawie 


En™» 


Anheers 




t'ndonnie 


The goal. 


EncombiE 


Tubia 






Bomba 


The Hon. 




CrK»e 




,-oh 


MagBinde 


The mi.Liie, 






Theral. 




Engonie 


The»ildmime 






in height. 






The orsn ontan 




Enieccoo 


■n.a«ionkey, 




Encaj-iva 









A Specimen of the Loango and Mmfumba Tonguee. -ftlT 



Emqlish 


LOAMOO 


Mavumba 


The parrot, 


Encoosu 


Coosu 


AfbwU 


Soosu 


Cooncou 


A duck, 


Vadai\ja 


Vademjou 


Apigeon, 


Baimfatt 


Baimbas 


A year. 


Seevou 


Seehou 


Nigh^ 


Boeela 


Queela 


Midnight, 


Maseeka 


Maseeka \ 


A musket. 


Emtah 


Tah 


A tobacco pipe, 


Teemba 


Sooh 


Brandy, 


Malavu mampoota 


Malamma mamgwalla 


Palm wine, 


Malavtt masamba 


Malamma mamfeekou 


A small bell, 


Mayoya 


Mawoway 


Eggs^ 


Macho 


Mahi 


A battle. 


Veeta 


Zeengou 


The ocean, 


Emboo 


Emboo 


A song. 


Coonga 






A ship, 
A boat, 
A slave, 
A prince. 


Macnfimbi 




*VA lit W^'^'A AAA^ A 

Enzaoze 






Foomu 




- 


A priest, 
A priestess. 


Boonzic 
Soonzie boonzie 








A doctor. 


Ganga emkisse 






A fool. 


Baba 


Momcoocaroa 


' A villain. 


Endotchi 


Endoki 


A husband, 


Nooni 


Pongo 


A wife. 


Cazzi > 






Medicine, 


Blonga 






Milk, 


Chaala 


Mavoomina 


A stone. 


Taddi 




A musket-ball. 


Tooza 




Paper, 


Emcanda 






Ink, 


Endeembo 




Beautiful, 


Neava 





Bitter, 


Cheloola 


Endoode 


Cold, 


Chozee 






To bind. 
To unbind. 


Beendica 
Beendula 


— 




A sore or ulcer. 


Poota 


Poota 


The itch. 


Enquallola 


Feecima 


The yaws. 


Encoodu 


Boba 


The small pox, 
A cold. 


Chingenya 
Vobve 


ColU 




A cough, 


Ecollolo 


Cohola 


To bathe. 


Yubbela 


Cobbela 

• 


A madman. 


Lawae 


Lawoe 


Madness, 


Lawakisse 


Lawaea 


To be drunk. 


Ecollo 


EcoUo 


A language. 
To speak. 


Baimba 
Soasa or Tooba 


Baimba 




Truth, 


Cherrica 


Chemca 


To teU a Ue^ 


Lavoonu 


Lahoonu or Mayamma 


To roast, 


Couca 


Couca 


Toped, 


Toonda 


Toonda 


To boil. 


Lamba 


Lamba 


A rope. 


Emscenga 


Seenga 


To pull. 


Volla 


HoUu 


Mighty, 


Mwein;;e 


Keinge 


Short, 


Coofe 


Coofe 
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Eholhh 


l,e.«co 


MiruHRi 




To kill, 


Vonda 


Honda 




Pepper, 




Noongu 






Abiid, 


Noonie 








The wing. 


Mavava 


Mahahee 






The bill, 


Zodea 


Jubbo 






Tbe donn. 


Mavooie 


Mavoonie 






A feather, 


l.oDBaUa 


LocBallB 






Indian rubber. 


Emvolche 


Emvoke 






Tell the truth. 


Tooba cherrica 








A ripe plantain. 


TibhB cha foolaea 


Tibba cha f,K.l.ic» 






A tipebonann, 


Tolta chB foolaea ' 


Tottu cha focloca 






A bunch of palm nuts, 


Chazze chimbah 








Many Hunches of do. 


Beaize chimbah 










Boat toe 








Many canoes, 


MeatCoe 








Very dear, 


gala, bene 








A noted thief. 


Kapaikale 








A little feUow, 


Deekide 








Tocurtic, 


Locolo engooiie 


















Be quiet. 


Lingama 








Noise. 


Youka 


















To drink. 


Nooah 








Having drank. 


Nowcene 








Him or her, 










Thou, 










Me, 


Meenou 








That, 


Onnn 








This, 


A wo 








Allogether 












Cossali 








The person ap- -j 
pointed lo ad- f 
minister it at C 
their ordeal trials J 










Gangs em cossah 
















A NURSE'S SONG. 






Uoana wa coolaca, irailke. Chin- The child is ilMping, go iiw«y CWn- 


chuddi, chuddi; ;^^B 


Linga ma, Ac. &c. Be quiet, &c. Ac. ^^^H 


<f ftattlalls platiairt Air, sung at the i-tan of a lioffalo Htjil, npfj^^^^ 


ing »nc »/Me Por/y U Aatr £««. I£U«d ^ tlat AnIm,L ^^M 


1 Empaccasa Ncunyanoe ^^H 


^^^H ■ ><B'm Tillinin Leonga, .^^H 


^^^B " Msmmi HauM. -^^^M 


m A 
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I Aht. ll.~^Noticcs respecting tJte Himalaya Mountains, and tJte 
Sources of the Jvmna and the Ganges, <Sr. By James 
Baillie Fraseb, Esq, ' 

I XN the first nunilwr of our Journal, wc were enabled, through 
fee kindness of Mr Fraser Tyller, the friend and relation of Mr 
Btullie Fraser, to present our readers with a general notice of 
his interesting journey tlirougli part of the Himala Mountains, 
and to the sources of the Jumna and the Ganges. The ex- 
tracts from Iiis manuscript journal, which Mr Tytter jead be- 
fore the Roval Society of Edinburgh, and the magnificent draw- 
ings which he exhibited, of the wildest and most interesting sce- 
nery of that stiipenilous range of mountains, excited a high de- 
gree of interest, and we are persuaded, that tliis interest will be 
sustained by the perusal of the work itself. It would be incon- 
(istent with the natui-e, as well as with the limits of a Philoso. 
phicai Journal, to follow Mr Fraser along the line of his route, 
M to attempt to give even nn abstract of his observations on the 
natural history of the country, or on the manners and inatitu- 
dons of its inhabitants. AU that wc can pretend to accomplish 
at present, is to select some of those descriptions which are ro- 
ksble from their novelty, or which belong more immediate- 

to Uie subject of Physical Ge(jgraphy. 

Accouvt of the Ghaut or Pass of Comharsein. 

At the village of Comharsein, in a petty state of the same 
le, which occupies two vallejs stretching from the crest of 
the Wbartoo Range to the Banks of the Sutlej, there is a sin- 
gular descent to the river, which attracted Mr Fraser's par^cu- 
lar notice. 

" We found," says he, " tJie descent prodigiously steep and 
Icoig, very nearly three miles ; the first part soniewlmt circui- 
tous, but the last mile was a continued flight of irregular steps,' 
rudely constructed from tlie materials afforded by the mountain. 
These stones are of a very hard quality, composed of quartz, 

■ Eitractcd rrom Ihe Journal of a Tour (Aroug* part <f the noiL-i/ TIU£t ef 
|tte nimala MoHtaaht, tind ra thi Sourtei of the Uitcrt Jumma oml GoBgt*. By 
1 JiNu BtiLLii PmnR, Exq. Lotid. 18?0. I Vol. 4lo pp- !^^if. 
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and have been Imil with consiilcrable art, one step being formed 
by llie small ends of long pieees, which are deeply buried in 
tlie hill side, and the nest by ^mdar long pieces, laid crosswise 
upon the first, so as ti) prevent ihc poasibility of their moving. 
The fatigue of such a descent is very great, and was increased 
to the imagination, by the view of the endless diminishing flight 
of steps that stretched below us, for there is little variation or 
turning in the whole length of this extensive staircase. 

" About 150 feet above the river, theie is a certain quantity 
of table land, which was distributed irregularly along the banks 
of every winding of the stream. The k\\ here appeared to be 
good, and it is all well cultivated, chiefly with rice. The 
breadth of the stripe in no place exceeded 200 yards. Per- 
haps the productiveness of this table land may have formed one 
reason for the construction of the Ghaut we descended ; which, 
in point of length, steepness, and singularity of construction, is 
surpassed by nothing I have heard of, and is as well worth see- 
ing as any thing 1 have met with in India. * • • 

*' The perpendicular height of Comharsein above the river 
cannot be so little as 3000 feet. There must be several thou- 
sand steps in the rude flight of stairs above described, and 
these, added to two miles of steep and irregular descent at first, 
cannot well give a less positive elevation. Jiist at the top of 
the long flight oi' stairs, wc found an orchard of apricot trees, 
the fruit of wiiich was nearly ripe. * ♦ • * On the banks of 
tlie river we found several huts of gold finders, who g^n a live- 
lihood by wa-shing the sands of the Sutlej for llie gold they 



contain. This precious 
tics on its banks, and, it 
consequence in Bootan," 
Accmtnt nf the JJioola, 
Eampure. 
*' A conimunication is 
that singular and danger 
termed a J-hoK^" ^' 
ver is rather n 
stream, a stou 
hind two stro 



metal is found in considerable quanti- 
.s said, comes from gold mines of some 

a shigitlar Bridge over the SiitleJ at 

kept up across the Sudej by means of 

JUS kind of bridge which in the hills is 

some convenient spot, where the ri- 

*ie rocks on either side overhang die 

is fixed horizontally upon or be- 

ire driven into the banks on each 
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^e of the water ; and rouiwi these beams ropes are strained, ex- 
liending from the one to the other across the river, and tliey are 
.l^uled tight, or kept in their place, by a sort of windlass. The 
tope used in forming this bridge is gencraJly from two to three 
ifpches in circumference, and at least nine or ten times crossed, 
b) make it secure. This coUeciion of ropes is traversed by a 
block of wooil hollowed into a seniicirculai' groove, large enough 
to slide easily along it, and around this block ropes are suspend- 
ed, forming a loop, in wliidi passengers seat themselves, clasp- 
ing its upper ports with their hands to keep themselves steady ; 
B line fixed to the wooden block at each end, extending to 
^ach bank, serves (o haul it and the passenger attached to it 
ftom one side of tlie river to the other. 

The J-Jioola at Rampore was somewhat formidable, for the 
river tumbles beneath in a very awful way, and the ropes, 
jh they decline in the centre to the water, are elevated 
30 to 40 feet above it. The span is from 90 to 100 yards. 
^Although it was evident that the actual danger was small, it 
/was not without certun uncomfort^dilc feelings that I first 
Itunched out in the machine to cross the Sutlej." — p. 260. 
Singular method of treating Infants when asleep. 
" At a. miserable village called Babun, we witnessed a very ex- 
trsordinary practice, to which the inhabitants of the hills submit 
ilieir young children. Several straw sheds are constructed on a 
^nk, above which a cold clear stream is led to water tlieir fields, 
ihd a small portion of this, probably of three fingers breadth, is 
)nt>ught into the shed by a hollow slick, or piece of bark, and falls 
from this spout into a small dnun, which carries it off about two 
%et below. The women bring their children to these huts in the 
neat of the day, and having lulled thein to sleep, and wrapped 
!fteir bodies and feet warm in a blanket, they place them in a 
imall bench or tray horizontally, in such a way that the water 
ittall fall on the crown of the head, just keeping the whole top 
Vet with its stream. We saw two under this operation, and se- 
veral otheis came in while we remained, to place their children 
h a fflmilar way. Males and females are equally used thus, and 
heir sleep seemed sound and unruffled. 

'* The mode, too, of lulling asleep was singular: seizing the 
i&fant with both arms, with these, aitied bv the knee, they gave 
u. so. 6. ocroni-a 1S20. n 
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il a violent roiatury motion, lliat seemed rnlher calculated to 
shake tlie ehiiil lu piects than to produce the soft effect of bIutO' 
tier. It was, how ever, unerring in lis t-ffeili^. One of the cliil- 
ilren was intently looking at the stmngcre, and eyeing the 
dri'sws and arms witii every symptom of strong curiosity and 
esuiemenl; nu signs of drowsiness eoiild he traced, yet the vi- 
gorous operation admitted of no pause; its eyes gradually clo- 
sed, and in 30 seconds it was fast asleep. 

" On inquiry, we found that this singular process for sleep- 
inn;, and bathing the children, is universally used throughout 
the liiUs, where there is the means of using it, imder a notion 
that it is very salutary to keep the head cool, and that il increa- 
ses hiinllhood and strength." — ^p, 105. 

AV«j' Prospect of the Himalaya Range. 

" Such was the slope, but steep and interrupted witli fallen 
Wees, over which we reached the pass between the two peaks oi' 
the Urructa Mountain, ivhcnce looking to die northwM-d, tlic 
whole stupendous range of the Himala burst upon our view, 
now no longer fading into distance, but clear and well defined. 
Prigtit with snow, and rising far above all intervening obstacles, 
they stretclied, hounding our view, from far beyond tlie Sutlej, 
till our sig^t was interrupted where in all pi-obahility the hills 
of Gnngootreo and Buddrinaath arose. — The day was clear, and 
only here and there a black cloud rested on tlie highest peaks. 
The scene was majestic, and, if the epithet can justly be applied 
to any thing on earth, truly sublime, 

" There is that in the appearance of the Himala Bunge, 
which every person who has seen lliem will allow to be peculi- 
arly their oivn. No other mountains that I have ever seen 
have any resemblance to their diaracter. Their summits shoot 
in the most lantastic and spiring peaks, to a height that asto- 
nishes, and when seen from an elevated situation, almost indu- 
ces the belief of an ocular deception. The very lofty and shag- 
gy ranges which are thrown out from their feet, up towards that 
on which we s*™"' -hrnnk into petty hills in their presence. 
TTnless, howi ' ' ig approaching to them in its nature 

has been seel natter to form or to give an idea of 

the sinking i hicli they present, seen as we now 
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^Kw them. It will be best attempted by itie drawings whicli de."J 

^^noftte the scenery." — P. 159, 

, Description of the Himalatjan Range, and tlie Ptisses across if^M 

" The great Himalayan snowy range is only the highly 
.idevated crest of tlic mounlainous tract that divides the pluus 
rf Hindostan from tliose of Thibet or Lesser Tartury. Far as 
they predominate over, and precipitously as they rear them^ 
arivcs above the rest, all the iiills that appear in distinct ranges^ | 
^ea viewed from the plains, arc indeed only the roots and ' 
branches of this great stem, and however difficult to trace the 
aonnectioii, can always lie <letected between each inferior moun- 
tun, and some pariiciilnJ" member of its great origin. At times 
ndecd, this connection seems nearly broken ; and a lofty peak, 
tearing itself as if in rivairy, presents a very extensive ramificatioa 
F lesser ridges, separating ravines which extend down to the 
great draius of the couptry, and tliua becomes, as it were, the 
Bucleus of a subordinate district; from the lofty height of 
"irfjich, the country between it and the principal chain seems 
mparativcly low, though very rugged ; and in this hollow ge. 
ally lies some river, with its subailiary streams, whicli drma 
vlargc portion of the snow that annually melts from their sides. 
Iftll the regularity of ranges which deceive the eye, on viewing 
s mountiunous belt from tlie distant plains, thus vanishes on 
Mitering the country ; and the whole becomes a confused and 
totic assemblage of most rugged mountains, huddled into 
8 and peaks, and running iiiU) ridges, which defy arrange- 
; and it is only by attentive obsen'alion tliat they cah be 
'. to one or other of liie mighty piles that compose ihe 
towy range. 
' The horizontal depth of this mountiuuous tiact, on lliat 
which overlooks Hindostin, is no doubt various; but I'roni 
e difficulty of the country, the traveller performs a journey of 
»any days before he reaches the foot of the immediate snowy 
The best obser\-alit)ns do uot authorise more tliati an 
e of 60 miles from the plains to tlie commencement of 
The breadth of the snowy zone itself, in all probability, 
wieB still more ; for luigc niassea advance in some places into 
I lower districts, and iji others the crest recedes in long ra- 
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vines, ihat are llie beds of turrents, wliile heliind they are clft- 

(;ed hv n succession ol' ihe loftier cMs. Everv account we re- 



ired^H 



L-eive of a passage tlirough them, gives a detail of rpany days 
journey, iliroiigii dewrts of snow and rocks; and it is to be hi- 
lorred. that on the N. E. aide tliey adv^mce to, and retreat from 
the Iq(v ground in an equally irregular manner. Indeed some 
accounts would induce the belief, tliat long ranges crowned nith 
snow-clad peaks, project in various places from the great spire, 
and include habitable and milder districts ; for in all die routes 
of which we have accounts, bills covered with snow are ucca^on- 
alty mentioned as occtirring, even after the great deserts are 
jiassed, and the grazing country entered. The breadth, Uien, 
of tlii.s crest of snow-clad rock itseh' canuot fairly be estimated 
at less than from 70 to 80 miles. • * • 

" Various sources of information lead us to presume a pretty 
extensive detail of hills beyond the loftiest belt, tJiat by no means 
terminate even at Gara or Gartopo, though they do not reach 
the height of these to the W. and S. W. A branch of the 
f 'Mlas range, undoubtedly a ramification of the Himala, stretcli- 
ts out beyond tlie lake Mansrowar, a considerable way to- 
wards Gartope. The general character of the hills on the 
\. E. side of the Uiinala, if we may jutlge from information, 
seems somewhat less rugged and unhospitable tlian those on 
tlie S. W. face. • * • • 

*' The great snowy belt, although its loftiest crest is brc^cn 
into numberless cliffs and ravines, nevertheless presents a bar- 
rier perfectly impracticable, except in those places where hol- 
lows that become the beds of rivers have in some degree inter- 
sected it, and facilitated approach to its more remote recesses. 
Few rivers hold llieir course wholly through it ; indeed, in the 
upper part, the Sutlej alone has been traced across this rocky 
barrier, and there is a path along its stream, from ilifferent 
parts of which roads diverge, tliat lead in various directions 
through the mountains. No reasonable doubt can now exist of 
■the very long and extraordinary' course which that river takes. 
Tlie routes ^v will trace it particularly, nearly to its 

origin. Severn through the Himala exist to the 

loulh -east ward cquainted with all of iTiem be- 

yond Kumaoon i and thai of the Sutlej th» 
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r-passes of Joar. Darnia, Nitteemaiia, I^aniaiiUtee, Guroo- 
I Heettec and Biijee are found praolicable for the conveyance of 
goods. ■ • • • 

■ Beside these chief passes, there ai-e others of more danger 

\ «nd difficulty that pervade the snowy range in various direc- 

I tions, finding outlets to the milder countries l)fyond. , Such is 

pass near the sourj^e of the river .rpannevic, that from 

L Bhurassoo to the neighbouring districts of China ; a path also 

lud to exist near Kedarnauth, &c. &c. Tlicse arc all so dan- 

rous and toilsome, that few but the wildtist inhabitants of the 

Biost inhospitable regions clioose to invade their deserts of eter- 

1 rock and snow, where no hving thing is seen, and no means 

2 to be obtained for long preserving life. To the westward 
Bfcf the Sutlej, the passes are perhaps more frequent, certtdnly 

s difficult. The pass of Cooloo llirough Stanpore, by Luck- 
Ktote to Gara and Ludliak, and that through Chunibee by 
hJoocela, Mookhcc, and Htoorpore, are among tlie best and most 
B.fi^uentcd. With those which may exist farther to tlic weat- 
. between Chambee and Cashmire, I am unacquainted; 
PAut it is well known that a comparatively easy and much fre- 
quented road is found from the Punjab to Cashmire, and 
through that valley to Ludhak, and the other states and dis- 
tricts of Thibet. I am unacquainted, even by information, 
firidi the actual course through the liills to Ca.shmire, but it 
tubtless leads along the river Jy,thure, which arises in the hills 
unding that valley to the north-east and east." 
On the Limit of Perpetual Congelation in lltr Himalaya 

The Limit of Peqietual Congelation in the Himalaya 



Itountmns, has been a matter of some controvi 






A learn- 



i writer in the Quarterly Review has asserted, that this height 
a below 11,000 feet above the sea, and has maintained tliat the 
eight of the range itself will be found mueh inferior to that of 
; Andes. Captain Webb, from numerous heights taken 
with the barometer, has drawn a very different conclusion. 

" Near tlie Temple of Milum, (says Mr Fraser,) elevated 
11,405 feet, there were large fields ol' oe or i^e, and buckwheat, 
ind at an elevation of about 1^,000 feel, he procured some plants 
wf spikenard. On the 21sl of June, Captain AVcbb's camp wa? 
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11,680 feet alxivo Calcutta. The surface was covered with nA 
vegetation as high as the knee, very extensive beds of strawberries 
in full flower, and plenty of currant-buslies in blossom all 
around, in a clear spot of rich black mould soil, surrounded by 
s. noble forest of pine, oak, and rhododendron. On the 22d of 
June he reached the top of rilgocnta-Chnrhace, 12,643 feet 
above Calcutta: Tlicrc was not the smallest patch of snow 
near !iim, and the surface was covered with strawberry plants, 
butter-cups, dandelion, and a profusion of otlier flowers. The 
shoulders of the liiU above hioi, about 450 feet more 
elevated, were covered with the same to the top, and about 
600 feet below was a forest of pine, rhododendron, luid 
birch. • • • Tlicse facts lead Captain Webb to infer, that the 
inferior limit of perpetual congelation in tlie Himalaya Moun- 
tains, is beyond 13,500 feet at least, above tlie level of Cal- 
cutta." 

These conclusions of Captain Webb i-cceive mi;cli support 
from tlie following obse^^■aljons of Mr Fraser. 

" On the night of the IGth we slept at Bheomkeudar, near 
the source of the Coonoo and Bheem streams. There is no 
wood near this place, even in the very bottom of the valley, 
and we had left even the stunted birch at a considerable dis- 
tance lielow ; but there was a profusion of floii'ers, ferns, thist- 
les. £:c. and luxuriant pasturage. Caploin Webb'a limit of 
wood is at least as high as 12,000 to 1S,300 feet. I would 
therefore presume the site of Bheemkcudar to be con^dcr^y 
above that level, say 13,000 to 13,300 J'eet abo^-e Calcutta. 
From thence we ascended at first rather gradually, and then 
verv- rapidly, til! we left all luxuriant vegetation, and entered 
the region of striped and scattered, and partially nlelting snow, 
ior nearly two miles ol" the perambulator. From calculating 
the distance passed, and adverting to the elevation we had atr 
taincd, I would presume that this was at least 1500 feet above 



Bheemkcudar, 

" We proceeded 
vegetfttion dec 
and there a ft 

f retiring, till a 



1 14,500 to 15,000 feet above Calcutta. 

onwards, ascending very rapidly, while 

adually to a mere green moss, with here 

starling through it; snow fa.stia^ 

red on what I presume ' 
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^reiimai and unnicUing snow entirely beyond tlic line ol' vcgc- 
itotioD, where the rock was bare even of lithcns," 1'. 327. 
From ihcsc and other facts which Mr Fraser details, he con- 
idera the line of [lerpetual congelation as between 15,000 anti 
16,000 feet above Calcutta. 

Accmint of Jum-notrec, the Source- of' the Jumna. 
'• The spot which obtains the name of .Jumnotree is very 
lie below the place where the various small streams formed on 
e mountain's Ijrow by the melting of many masses ol' snov, 
gnitc in one, and fall into a basin below. To this baMn, how- 
•, there is no acces,s, for immediateiy above this spot the rocka 
ain tflose over the stream, and though not so lofty as those 
telow, they interpose a complete bar to further progress in the 
i of the torrent. A mass of snow, too, had fallen i'rova above 
: the farther extremity of this pass, imder which the river 
Between the two banks the view is closed by tlie breast 
f the mountain, wliich is of vivid green, from perpetual mois-. 
Kfire, and is ftirnmed by time and llie torrents into numberless 
^vines, and down these ravines are seen trickling the nume- 
^s sources of this branch of the Junuia. Above this green 
HUik, rugged, bare, and dark rocky cliff's arise, and the deep 
iJm beds and cliffs of snow towering above all, finish the pic- 
Noble rocks of varied hues and forms, crowned with ■ 
Ibxuriant dark foliage, and the stream foaming from rock to 
ick, form a foreground not unworthy of it. 

'• At tlie place where it is customary to perform ablution, the 
l^k on the N. E. side of the river is very steep. Between the 
E of this rock, which appears to be quartzose, rim seve- 
ll small streams of warm water, foiming together a considerable 
Juantity. There arc several other sources, and one in pnrticu- 
I from which springs a cplumn of very considerable size, is 
^atc in the bed of the river between two large stones, and over 
I falls a stream of the river water. This water is hotter than 
lat already noticed ; the hand cannot bear to be kept a mo- 
!nt in it, and it emits much vapour. These warm springs 
^^.. B of great sanclily ; and the spot for bathing is at that point 
^urc nicniioncd, where one of a eonsiderahlc size rises in a 
puol of the cold river water, and renders it milk warm. Thi^i 
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jet is botli lieard and seen as it plays under die surface of the 
pool, * • • Here all the peojile bathed, while the pundit said 
prayo^, and received his dues ; and here also I bathed, was 
prayed over, and submitted to be marked by the sacred mud 
of the hot springs on the forehead like the rest, and of coune 
was obliged to make ray present to the priest for his ministry." 
P. 429. 

Accomit ofGungootree, or l3u Source oftiK Ganges, 
'• Below Goureecounda, the river falls over a rock of consi- 
derable heiglit in its bed, and continues tumbling over a succefi- 
sion of petty cascades or rapids nearly the whole way to Mianee- 
fcc-Gad,h. Above the debouche of the Ked or Gunga, the bed 
widens into a Email shingly space, in which the river rapidly 
nJls. Jusl at the gorge of this space, a bridge has been thrown 
across, which is formed of two jjarts, the interior ends of the 
Iieams resting on a large rock in tlie centre ; and just above the 
bridge, in a bay formed by a neck of the river in this shingly 
bpace, fifteen feel above the stream, is situated the small temple 
or mut dedicated to the goddess Gunga or Bha^ruttee. 

*' In former times no temple made with hands was provided 
for the worship of the deity ; but within these few years Um- 
nicr Sing T,httppa, the chief of ijie Goorkba conquerors, appro- 
■ priated 400 or 500 rupees for llie erection of the small build- 
ing which is now placed there, • • • The temple is situated 
precisely on the sacred stone on which Bhagirultee used to wor- 
ship Maliadco, and is a small building of a square shape, for 
about 12 feet hifj,h, and rounding in, in the usual form of pagw- 
clas, to tile top. It is quite pimn, panted while, with red 
mouldings, and surmounted with the usual melon shaped orna- 
ments of those buildings. From the eastern face of the square, 
which is tuiiied nearly to the sacred road, there is a small pro- 
jection covered wiih a stone roof, in wiiich is the entrance fa- 
cing the east ,- and j ust opposite to this, there is a small pagoda- 
shaped temple to Bhyranijee. Tlie wliolc is surrounded by a 
wall of unhewn stone and lime, and the space this contains is 
paved with flat stones. In this space, too, there is a conifor- 
Lahle but small bouse for the residence of the brahmins who 
come to olficialc. Without the enclosure, there arc two or three 
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■faedscoiistructed of wood, called ZlAurTnfuZZnAfjbuiU for the ajz. 
mmodation of pilgrims who reaort here ; and there are many 
avps around, formed by overhanging stones, which yield shelter 
those who cannot 6nd accunmtodation in the sheds. 

" The scene in which this holy place is situated, is worthy of 
file mysterious sanctity attributed to it, and the reverence with 
*rfuch it is regarded. We have not here the confined gloominess 
i" Bhyram Gattee : the actual dread wliich cannot but be in- 
ured by the precipices and torrents and perils of tlie place, here 
^ves way to a sensation of awe, iinpoang but not embarrassing, 
Ibat might be compared to ttie dark and dangerous pass to the 
emtre of the ruins of a former world ; for most truly there is 
mile here that recalls the recollection of that which we seem to 
iave quitted. The bare and peaked cliffs which shoot to the 
Bties, yield not in ruggedness and elevation to any that we have 
leen : the ruins lie in wild chaotic masses at tlieir feet, and 
Icantier wood imperfectly relieves their nakedness ; even the 
fark pine more rarely roots itself in the deep chasms which 
fitne has worn. Thus on all ades is the prospect closed, ex- 
cept in front to the eastward ; where, from behind a mass of 
iare spires, four huge lofty snowy peaks arise : these are the 
leaks of Roodroo-Himala. There could be no finer finishing — 
ID grander close to such a scene, 
" We approach it through a labyrinth of enormous shapeless 



asses of granite, which during ages have fallen from the cliffs 
ttuve, that frown over Uie very temple, and, in all probability, 
mil some day thumselves descend in ruins and crush it. Round 
Qie enclosure, and among lliese masses, for some distance up the 
IDOuntaJns, a few fine old pine-trees throw a dark shade, and 
Rffm a magnificent forc-gi-ound ; ■ while the river runs impe- 
tnously in its shingly bed, and the stifled but fearful sound of 
die stones which it rolls along with it, crushing togetlier, mixes 
lith the roar of its water. 

" It is easy to write of rocks and wilds, of torrents and pre- 
^ces ; it is easy to tell of tlie nwp such scenes inspire : But 
I is not so simple, to many surely not very possible, to convey 
jbi adequate idea of the stem and rugged majesty of some 
leenes; to paint their lonely desertness, or describe the unde- 
fneable sensation of reverence and dread that steals over thp 
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mind, while coiUcraplatiilg the deatlilikp^ ghastly calm that is 
shed over them. Surely such a scene b Gangooti-ec. We were 
mm in the centre of the stupendous Hinioia, the loAie^t, and 
pcrliaps moat rugged, range of mount^ns In tlie world. We 
were al the acknowledged source of tliat noblu river, equal- 
ly an object ol' veneration and a source of fertility, plenty, and 
opulence to Hindoatan; and we had now reached tlie holkst 
shrine of Hindoo worsliip which tliese holy hills contain. The 
fortuitous circumstance of bang the first European that ever 
penetrated to tliis spot was no matter of boast, for no great dan- 
ger had been braved, and no extraordinary fatigue undergone. 
Tlie first object of inquiry that naturally occurs to the traveller, 
is tlie source of the river. This source, according to tlie pundit'^ 
report, is not more than five miles horizontal distance from tlie 
temple, and in a direction S. E. 85' nearly : and beyond this 
place, it is, in all probability, chiefly supplied by the melting of 
the great bosom of snow which terminates the valley, and which 
Ees between llie pealis of the great mountain above mentioned. 

" The mountain which is considered to be the loftiest and 
greatest of the snowy range in tliis quarter, and probably yields 
to none in the whole Himalaya, obttuns the name of Roodroo- 
Himalo, and Is held to be the throne or residence of Mahsdeo 
himself. It has five principal peaks, called Roodroo-Himals, 
Bumimpooree, Bissenjxmree, Oodgurreekanta, and Soorga Bou- 
nce. These form a sort of semicircular hollow of very constdc 
rable extent, fiUeil with eternal snow ; from tlie gradual d\m>- 
lution of the lower parts of which the principal part of the stream 
is generated : probably there may be smaller hiJlows beyond the 
point to the right above Gangootree which also supply a por- 
, tion." r. 471. 



Art. Ill, — On the DeoaUlution and Reduction of Iron Ores. 
By David Mushet, Esq. Communicated by the Autlior. 

JVIaxy years noo- T was Icfl, fi-om various experiments (whicli 
were then naj ' T'liilosiiphical Magazine,) to c-on- 

ciiidc, liiat till 'aceous ironstone of thif* counti; 
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was a mixture of (iie oxide of iron with various eartlia, tliiefi)- 
day, lime, and siJex. 

Some time since there appeared In Dr Thom8on''s Annals of 
Philosophy, the analysis of an ironstone, wherein it was stated, 
that the iron did not exist in the state of an oxide, but in tlist 
of either a carbonate or a hydrate. As I write I'rom recollec- 
tion, and cannot refer to the work, I am uncertain which, nor 
b it at all material, as tlic facts I wish to investigate are these, 
first. Whether the iron contained in the ironstone so universally 
diiTused over this country, does or docs not exist in the state of 
an oxide P and, subsequently, if it do so, to establish the extent 
of the oxidizemcnt. 

I think Dr Thomson and most others who have examined 
the deep red-coloured ores of Cumberland and Lancashire, 
liavc agreed that these arc oxides of iron, and, as far as my 
^n experiments go, there can be no doubt on the subject. If 
Jbese ores are compared with the common ironstone before 
i|iKnung, no two substances of the same class can appear more 
^t^SBimilar, and af^er making a considerable allowance for the 
lOridely different proportions of iron in each, the examiner feeLi 
inclined to asagn to it a very different state oi' existence. This 
lliking contrast, howevei-, is materially lessened when the Tron- 
tone has been exposed to the fire ; it then passes from a greyish 
or blackish-bluc, (its native colour,) and assumes various shades 
F brown, red or purple, the intensity ol' which depends on the 
.quanti^ of iron present, the administration of the dose of heat, ■ 
and the length of the exposure. 

The art of roasting ii-onstone (technically called its Calcina- 
on,) has by some been consideivx! as an operation in which, 
r the first lime, the ironstone unites with a portion of oxygen, 
^d in so far as this requires to bo again removed in Ihc smelt- 
ang furnace, previous to separation, it has been deprecated or 
;tbougbt unnecessary. PracUce, however, has more clearly iu 
this, than in any other metallurgical operation, determined the 
.^tility and necessity of roasting the ores, previous to their bein_g 
melted. 
After considering the subject again, and referring to many 
[Hlher experiments, I remain still of my former opinion, that 
^le common h-onstone of this counlry has united wilh its iron 
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nearly •10 per cent, of oxygen, nor have I been able lo satitfy 
myself that imnstone properly roasted, unites in the slighW 
degree with oxygen, though there is no doubt but that long 
exposure and high tem[)erature, ivill cause such a combinalion, 
though lo a limited extent. 1 hop, therefore, you will indulge 
me with room for ihe insertion of some experiments and re- 
marks on the roasiing, deoxidation, and reduction of ironstonee, 
tending to cluddate the subject. 

Ironstones in general in roasting, lose from 30 to 85 per cml. 
of their weight. TorrefJiction commences with a change of 
w>IouF upon the surface, whith keeps jienetrating as the process 
advances. When the ironstone is of one uniform colour through- 
out, the ojjeration may then be considered as perfect ; if a mass 
of the ux»nsione he broken in the interim, the unroasted part 
will be found occupying the centre, and of a blackish colour. 
Some hours are necessary to roast thoroughly, even a small 
piece of ironstone; the same effects, however, may be produ- 
ced in two minutes, by exjwsing ironstone finely pounded, upoii 
a red-hot plate. The change of colour in this case is rapid ; it 
almost instantly becomes brown, then black, though in coding 
it usually returns to a brownish red, or dirty purple coloiu*. 

An ironstone that had lost 32 per cent, in roasting, wa» 
pounded ven- small, fused, and yielded as follows : 

400 gwins of ironstone, 1 ,„. ■ f wii _ . 

300 srainB of iroiulone, i ,^a . .. .■, 



300 grains 






of coke, } ^^^ *™"' °' >™n> = **JX' « 



The last reduction may be considered as nearly a perfect 
assay of the ore, which, in many cases, where the earthy matters 
are nearly in equal proportions, may be accurately performed 
without tlie addition of any flux. 

Some masses of the same substance not previously roasted, 
wdghing 6024 grains, were put into a crucible along with coke- 
dust, and a pyrometer roll fitted at 1°. After an exposure of 
ten hours to a bright heat, the pyrometer was foimd to indicate 
SS", and tlie ironstone had lost in weight 42 per cent, or iO per 
cciil. more, .than when roasted in ihe common way. This I 
■tlrib^ted to th^ loss of oxygen, in consequence of the metallic 
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p&ruclea being excused in contact with carbonaceous matter. 
The iroiislone, when washed, and perfectly freed from tliis sub- 
stance, was of a. greyisli-blue colour, adhesive to the tongue, 
possessed of a metallic taste, and when pulverised, deflagrated 
in flame. 

400 grains of the common roasted ironstone, for the sake of 
comparison, were fused alone, and afforded a dense, shining, 
opaque glass, witliout any metallic separation. 

400 grains of the cemented deoxidated ore were reduced to 
the same size, and fused under llie same cii'cum stances, from 
which resulted a pi'isniatie coloured button of iron, weighing 
120 grs., or 30 per cent. The marked difference between these 
two i-eaults I also attributed to the presence and absence of 
oxygen in the two ores. 

In anotlier experiment, I find that 4281 grs, of the same 
ironstone in pieces, were exposed for twenty-four hours in con- 
tact with coke-ilust, to a. heat, that, by the pyrometer, indicated 
Ctf" of Wedgwood ; loss in weight equal to 43 per cent., so 
that fourteen hours of longer exposure and double the tempera- 
ture, had only produced a further deoxidation of 1 per cent. 
beyond tliat obtained in the first cementation. The pieces of 
ironstone were now completely metallic, compact, and brighten- 
ed under the file. 

300 grmns of this deoxidated ironstone, yielded by fu^oa per 
Jc, a mass of soft malleable iron, weighing 113 grains, oP S7j 
per cent. 

300 grains, to which were added 15 of coke-dust, yielded by 
fusion 163 of iron, or 54^ per cent ; 5 grains of coke were 
found in the crucible unacted upon, so tliat 10 gr^ns of coke 
were employed in reviving t!ie additional 50 grains of iron. 

200 gr^ns of roasted ironstone were fused per se in a black 
lead crucible ; 49 grains of iron, or 24J per cent, was the re- 
sult. 

SOO grains of ironstone, deoxidated at 6^, were ^milarly ex- 
posed, and fused, from which resulted 9^ grains of inni, or 46 
per cent. 

These det^ls, I think, clearly shew, tliat there is some pon- 
derable matter in tlie ironstone after roasting, whicli ia removed, 
by heating it in contact with curbonncrous matter, ynd which, 
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ill the after fusion, afllirds a \eiy striking aiwi vcr\' differeftTfe. ' 
suit. I am aware thai il may be urgctl. tliat this ponderable 
nralter may not have previously existed in the ironstone, but 
Iiavu become united to it in the process of roastiitg ; ailtl that the 
contrast in the above esperiuient, to have been more complete, 
ought to have been made with the ironstone in its raw or native 
state. In answer to this, I have, in the first place, to remark, 
that no reliance can be placed on experiments made with raw 
ironstones, and carbonaceous matter, ri'duecd to the neceasary 
degree of fineness : The instantaneous expulsion of 30 per cent. 
of volatile matter, occasions such an agilntion in the crucible, 
that part of the ore and carbon is unavoidably lost. In the 
second place, I submit, that it is exceedingly improbable, in an 
operation which may be performed in f.vo minutes, in a heat 
wliich would not raise the slightest scale of oxide upon pure 
malleable iron, that any combination of oxygen can lake place 
with iron not in a metallic state, the particles of which are more 
or less sheltered, by the presence of a quantity of eariliy mat- 
ter, equal to tliat of the metal. 

The ironstone subjected to the foregoing expcrimenta, vitm 
roasted, yielded 44 per cent, of iron, and It)st in roasting S2 per 
vejii.f so that the ore in its native state contained 33 per cent, of 
iron- After the rate of 40 per cent., this would furnish us with 
a quantity of oxygen equal to 13.^ per cent., united origin^y 
with the iron. Now, the ponderable matter got rid of by the 
cementation, in the experiment at Sf? of Wedgwood, was the 
difference between 32 and 42, or 10, and in that of 69", the 
diSercuce was equal to 11"; a coincidence sufficiently near to 
warrant the conclusion, tliat the iron of our ironstone is Ml 
only in the state of an oxide, but that the dose amounts to 40 
per cent, at least ; for it cannot for a moment be supposed, that 
any process of cementation confined to an inferior range of tran- 
pcrature, coultl separate from tlie ore the last portions of oxy- 
gen, whicb it is even probable resist the higher temperature, 
and more perfect oneralion of the smelting furnace. 

That a gr * is removed in a smelting tcinperaturo, 

is proved by experiments : 

1)04 graViu e in pieces; were placed i; 

vl'.ti pouiide od. and cxjiosed for font houfa to 
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a cementing heat of 40**, which was then gradually increased to 
1^0°, at which it remained for nearly eight hours. The result 
was a complete separation of the iron and earthy matters from 
each other, in Ihe shape of globules ; the former in the state of 
grey crude iron, the latter in that of glass possessed of some 
transparency. They weighed collectively 484 grains, the loss 
450 grains, being equal to 48.19 per cent. If 32 is taken 
from this, being the loss sustained in the operation of roasting, 
the quantity of matter removed by the cementation will be 
16.19; so that in these three experiments by deoxidation, the 
loss in weight has been analogous to the temperature, viz. 

In 28" of Wedg\vood, loss 42 jier cent. 
In '69° ditto, 43 

In 120° ditto, 48.19. 

And the quantities of oxygen passed off in the state of car- 
bonic acid or carbonous oxide, will be represented by the num- 
bers 10, 11, 16, 19. 

Having arrived at similar conclusions in experiments by de- 
oxidation with roasted ironstones, I insert the following as illus- 
trative of this coincidence. 

Some pieces of ironstone that had lost in roasting 29 per 
cent,y wefre exposed for fourteen hours to a heat increasing to 
120° of Wedgwood, at which it was stationary for several 
hours. 

iThe ironstone originally weighed - - 749 Kcafaat* 

After cementation, it was found res<dved into 
Grey cast-iron globules, - - 375 grains. 

Glan globules, . - . 217 

492 

hoss in oxygen .... 20.9 Ix>ss 157 

Iron obtained .... 50.0 
Glass, very transparent, - - 29.1 



100.0 



This experiment was repeated, subjected to a longer but in- 
ferior temperature. The quantity of volatile matter lost, was 20-6 
per cent. A few small globides of cast-iron had exuded, and ap- 
peared upon the surGace of the masses ; T>ut no separation had 
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taken jihic bclwcen tlic irDii nud the earthy matter. In bolli 
these experiments 41 per cmi. of oxygen seems to have been 
removed from the ore. 

Having thus, aa I conceive, rendcrpd it exceedingly probable 
ihat the iron of the common ironstones of this country, eitlier 
in iheir native or roasted states, is united with nearly 40 jjcr 
rtnt of oxygen, I sliall conclude this paper with the result of 
mine similar experiments with Lunca!ihii*u ore, wlitch also seem 
to prove that the iron of these ores is not \intted to a greater 
do^ of oxvgen than the eunimon ironstone, tbougii their inteiii* 
r^.l colour, in the first instance, leads to a (liferent conclusion. 

Lancashire ore, when reduced to a smail size, and Iieated on 
sn iron-plate till it becomes of a black colour, loses only from 
4 to 5 pi'r cent, of its weight ; (Ironstone in the same time 
would lose from 25 tji 35 per cent.,) : as the ore cools the black 
passes off, a;id the native red colour returns. In this state it has 
acquired a slight, though perceptible, obetlience to the magnet. 
If the ore is heated for two hours. It loses in all from 6 to T per 
cent., and is then strongly magnetic, rendering it probable that 
the magnetic force in this case is more the result of a new ar- 
rangement of the metallic particles, than of the expulBion of 
BO small a quantity of water. 

If the exposure of this ore be still furtlier continued, and 
particularly wiih an increase of temperature, it will acquire its 
lost weight, assmne a vitreous sort of fracture, and lose its obe- 
dience to the magnet ; such increase of weight being undoubt- 
edly owing to a ftullier dose of oxygen uniting with the iron, 
which I have never found to exceed that of the water expelled 
in the more moderate temperature; and it may sometimes 
happen in experiments of this nature, that the ore, after being 
roasted for eight or ten hours, will weigh as much as when first 
introduced into the furnace, though, had it retired at an 
earlier stage of the operation, the deficiency of weight would 
have been as before stated. 

In general, when Lancashire ores (according to the sort,) are 
cemented in contact with carbonaceous matter, a loss of weight 
is sustained o£ from 25 to 35 per cent, from which is to be de- 
ducted that weight, consisting of water, which the ore would 
have lost bv being exposed to a low red heat, leaving the dif- 
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ference to express tlie quantity of oxygen removed from tlie 
ore during the operation. The following may be centered u 
ft near approach to the constituent parts of the richest and den- 
sest spe<acs of tlie Lancashire hematites. 

Iron, - . 6*,0 

Oiygen united with Iron, S4.5 



i The proportion of oxygen united in this analyaisj ia under 

per cent. 

: I shall feel much gratified if these remarks lead to farther 
•investigation ; so that those who are interested in the subject, 
■jaa.y not only be furnished with an accurate result, but also 
%ith a method by which the same may be definitively ascertained. 



,,Ax.T. IV. — Observations on Ice-Bergs, made during a short 
Excursiemin SpHzbergen. By Thomas A. Latta,M,D. 

1^1 HE interest which of late years has been exdted by the 
'Northern Ile^ons, renders every communication concerning 
tbem important, which may contain any diing like information. 
Though those by whom these communications ai'e made, may 
6e but young in sdence, yet the facts which have come under 
ft^ own obser\'ation, may not be altogether unworthy of no- 
tice. From the high rank wliich Captain Scoresby holds in the 
literary world, from his intimate acijuaintance with the Arctic 
'Seas, and after the works he has published on the phenomena 
these present, it may seem presumptuous for an unknown indi- 
'^dual to obtrude himself on the public, and to pretend either to 
question the opinions of that enlightened navigator, or to state 
&cts which may liave escaped his observation. As both these, 
however, may be done in pertect consistency with the high re- 
■qiect I cherish for the distinguished talents of Captain Scoresby, 
1 shall take the liberty to state some facts concerning the ice- 
VOt. tn. NO. 6. OCTOBEE 1820. R 
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lui'gs of Spitxbergen, nhich I had the opportunity *rf 

observing. 

I had the honour to be appointed his surgeon and com- 
panion for 1818, in a voyage to the Arctic Ocean. Towards the 
fnd of July, finding no object more worthy of our attention, 
we directed our course to the uMlh-west shore of Spitzbergen. 
Among our excursions on the coast of that island, we visited the 
ice-bergs. Having manned two boats, we directed our course 
to that part of the shore where the Seven Icc-bergs of navigators 
are situated. These, however, presenting nothing novel to our 
Captain, after viewing the frighttui precipice which temuDfttes 
the seaward extremity of one of the principal masses, ho return- 
ed to the ship. I, with tlio remaining boat, landed a Ettle to the 
south of this ice-berg, and having shot a fev birds, and coUect- 
cd some plants and minerals, the natural productions of the 
beach, I sent the boat round to meet me at the north side, and 
made preparations to cross the berg, which lies from east to • 
west ; one of the sailors accompanied me, and, both armed with 
muskets loaded with ball, we commenced our journey. 

Captain Scoresby remarks, that " the upper surfaces of these 
ice-bergs is generally concave." The notice of the stranger is very 
soon attracted by the convexity of all that portion of the ice-berg 
which lies under the summer snow-line, which mayextcnd a league 
or so from the shore. This convexity gradually becomes less ob- 
vious as the mass extends inland, till, among the Jiigher lands 
in the interior, it becomes concave. Where the ice-berg is li- 
mited by the mountains below the snow-line, it is very steep on 
both sides ; but, from the roughness of the surface, our ascent 
was rendered easy. It may be difficult to account for this ab- 
ruptness, which is well marked on both aides of tlie mass. I think, 
from its being only found below the snow-line, that the bare 
mould on the mountain's side, destitute of its reflectiag sivface, 
bad imbibed so much caloric from the sun's rays, as, partly by 
heating the atmosphere in the vicinity, partly by radiation, to 
prove sufficient to melt the adjacent ice, and thus assist another 
cause, afterwa' jioliced, in rendering the ice-berg convex. 

Having go horizontal surface, we soon found 

more fomiidal ncounlcr, the ice being traversed 
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every direction with rents, increasing in number and magni- 
le as we approai-lied the middle. Tlieae measured from a 
.Dcbes to several yards in width, and in general terminated 
BT or later in each other. The ice being rough, we couId» 
.jnthoiit danger, approach the edge of these chasms, whicli pre- 
sent a terrific aspect. Their blue edges gradually became 
darker, till they reached a depth where the most wandering 
Bun-beam cannot reach ; and here and there the gurgling of 
# subglacial rill, added to the romantic nature of the scene. 
I Captun Scorcsby, speaking of these rents, says, " The sur- 
&ce was very uneven, being furrowed and cracked all over; 
this roughness appeared to be occasioned by tlie melting of the 
pvww, some streams of water being seen running over the aur- 
iiWe ; others, having worn away the superficial ice, could be 
WOll heard pursuing their course through subglacial chan- 
nels to the front of tlie ice-berg, where, in transparent streams 
i«n- small cascades, they fell into the sea. In some places, chasms 
tS several yards in width were seen, in others they were only a 
few inches or feet across.'" The following considerations incline 
{De to doubt the accuracy of this explanation. 

1^, Though this was the warmest season of the year, the 
tfaennometer varying between S6° and 45° of Fahrenheit, X 
fi>und not so much water on its surface as to quench my into- 
lerable tliirst, being obliged from time to time to have recourse 
to a bolus of ice or snow to satisfy this unpleasant sensation. 
' 2rf?y, If such rents were produced by water, it must have re- 
quired a much gi-eater inundation than such a limited space 
among the mountains on the north-west coast of SpitzbergMi 
^uld have afforded, where ice and snow melt very tardily. 

Qdly, These rents extend up to, and, in all probability, beyond 
(he snowJine, undiminished in dimensions, where the tempe- 
Htture ne\er falls lielow the freezing point. Whence was the 
Water fumislied to produca rents here? 

4(A/i/, If tliey had lieen formed by water, -would they not 
tiBve followed the declivity, and, like a river's bed, have had 
their widtli and depth increased with their course ? Far olher- 
irise, however, is the case, for they run in every possible direc- 
tion, some wider in the centre, and gradually closing towards 
the extremities. I hcai'd indeed the noise of watet to. n. ^i:™., 

»9, 
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hut ihc trickliiij; sound iniiifatod its being but ajjariiig in quao- 

tily. 

Sthli/, Some ol" the rents had a drift of snow thrown across 
tlieir nioiitli!!, or, as the Captain remarks, " were filled with it 
to the general level.'' I should suppose this would have been 
the first to have suffered from the solvent or abrasive power of 
the water, had the chasms been produced through the influence 
of that fluid. 

I am inclined to look for tlic real cause of these rents in the 
expansive power of water, when subjected to the freezing pro- 
cess. Suppose the ice-berg to be in its infancy, and but a few 
feet thick, the heat oi summer will render it spongy and hoUow ; 
here and there its under surface will be furrowed with stream- 
lets passing over its bed ; all these vacancies wUl be occupied by 
water. On the return of winter, by the expanave power ex- 
erted by the water, when its particles assume an arrangement 
for the formation of ice, the walls of the cavities will be forced 
asunder, and a partial rent formed. Into ^ese rents water will 
flow, which also becoming solid, will exert a still more powerful 
force, enlarging the rents, extending them in length, width and 
depth ; whilst llie damming up and freezing of the litde streams 
below, will assist the action by elevating the mass from its bed. 
This process annually repeated, might induce the appearance 
now presented by tlie ice-bergs ; and being wedged in between 
mountains, they cannot extend laterally, and necessarily be- 
come arclied or convex, impelled, as it were, by a central force 
in the expansion of water. 

After contemplating the magnificence of these cliasms, we 
made all possible speed to gain the noithern boundarj- of the 
ice-berg, though not without difilculty and danger. We were 
often obliged to retrace our steps, or deviate considerably from 
our course, the chiuks being too wide to admit of our leaping 
across. Some of these were rendered particularly dangerous, 
from the drifted snow covering their mouths proving too weak 
to support th"* " ' t of the body. In one of these, in at- 
.tempting to m •; ice-berg, I imprudently stept into 

s narrow chas low to the general level ; and im- 



mediately ph 
ihc sudden e' 



? shoulders, and might, but for 
arms, have been buried in the 



Dr Latta on Ice-Bergt. **1 

gulf. My imprudence here originated, in finding many «f 
these coverings sufRcicntly Btrong to sustain the weight ot 
my body; and expecting to find here the same firmness of 
constitution as in others, I was tempted, by way of prevent- 
ing a circuitous route, to cross this, which was but a thin cake 
of snow laid over an unfathomable gulf, an attempt which 
had nearly proved fatal. The situation of a rent covered with 
snow, could, in general, eaaly be discovered, being whiter than 
the rest, though stmietimes we had not this criterion to be 
directed by, as we had sometimes to cross considerable patches 
of snow. Proceeding with much caution, we aiTived in safe- 
ty at tlie north side of the berg, where the boat had been 
waiting our arrival. 

I consider the breadth of this extraordinary accumulation to 
exceed an English mile ; its extent inland was hid under the 
common covering of snow. 

Having got into the boat, we proceeded along the front of 
the icy cliff, which rises from 150 to 200 feet above the level of 
ttie sea. This, from the agitation of the water, was undermin- 
ed to a considerable extent, which receiving the break of a 
heavy swell, produced a noise hkc distant thunder, occasioned 
by the reverberation tlirough its numerous caverns. 

I was once inclined to consider these ice-bergs as conical, with 
their base towards the sea, whilst their apex rested on the moun- 
tains in the back ground ; apd was gf tlie same mind with Capt^n 
Scoresby, conceiving them as limited on three sides by moun- 
tains, and on a fourth by the sea. But whilst rambling on the 
shores of Spitzbergen, and viewing the coast from the summit 
of a lofty mountain, circumstances came under my observation, 
which led ine to consider tliis as rather an unfit situation for the 
ibnnation of an ice-berg, for by far the greater number of such 
:Talleys are entirely destitute of such formations ; and when these 
eccur, they precisely occupy the place which might have been 
fccupied by rivulets. These, no doubt, must have l>oen but 
iparingly supplied with water ; in such quantities, however, as in 
iProcess of time to prove sufficient to form icc-bergs. They 
inight have received water during the colder seasons of the year 
.fiom internal sources, derived from imbibed water from snow 
er ice melted, whilst the heat of sun^mer prevailed, '^hn rivu> 
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let, wlien the temperature descended below the freezing ] 
vould soon be frozen to the bottom, whilst the sources of water, 
unaltered \n temprature, issuing as springs from the sides and 
bases of the mountmns, continuing to flow, would augment the 
mass by repeated layers, in proportion and extent to the quan- 
tity of water poured out. From this view I am disposed to 
think, that these ice-liergs arc much move extensive than is 
imagined, and that they follow the course of the valley into the 
interior. I do not ^ree in opinion with Captain Scoresby on the 
increase of bulk of tliese ice-bergs. " Ice-bergs," says he, " are 
as permanent as the rocks on whitli they rest ; for tliougli large 
portions may be frequently separated from the iower edge, or 
by avalanches J\f»n the mountain summit be hurled into the 
^eo, yet the annual growth rcplenislies tlie loss ; and probably, 
on the whole, produces a perpetual increase. But tlie annui^ 
supply of ice is not only added to the upper part, but also to 
\he preciptlous crest Jaciiig tfie ^ca, which addition being run 
into, or suspended over th^ ocean, admits of new fragments 
Ixsng detached, and of the renewal of tlie vitreous surface wliicb 
it presents to the eye after each separation. In some places, in- 
deed, where the sea is almost perpetually covered with iqe, the 
berg or glacier makes its way to a great extent into the sea, till 
it reaches ^ depth of several hundreds of feet.'' I think all that 
part of tj»e ice-berg which lies beyond a league or so fropi the 
ahorc, has long ago ceased to receive additions of ice, qs it is 
now much elevatetl above tlie circle of perpetual congelation, 
lieing buried under a great body of snow. At the seaward extre- 
mity, where, from the influence of the ocean, the snow-line is 
more ele\ated, the annual augmentation will be but very scan- 
ty, for, being convey;, it cannot command the mount^n's rills ; 
wA whatever water arises from the melting of the snoiv on the 
Bur&ce, will naturally be carried off by the chinks, so that all 
its supply will depend on the half dissolved snow rctalDing 
■water among its particles afterwards to be frozen, or on the de- 
positation of Jioar-froast, wliich en^'elopes tlie whole island in 
spring. In tJiis \st\x- t'ii> effects of summer maj" he counter- 
acted : And if ai ladc, it is only to the upper sur- 
face ; for so far f ■!c gtuning ground on the sea, 
r think it is anjni. ise. The west coast of Spitz- 
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btsigeu is very bold, and has been evidently encroached on by 
tfae oceao, which wmhce even the foot of ite mountmns. The ice- 
bei^s, like the circuinjacetit coast, seem incapable lo re»st the fury 
of the wares. Captain Scoresby states a fact in his Essay on 
Ice-Bergs, in the Fourth Number of this Journal, which is 
^[ainst the probability (^ the precipitous crest facing the sea 
gmning ground ; for he remarks, " The front of each ice-berg 
varies from 400 to 500 feet in height above the level of the 
ocean, lies parallel witli the shore, and is generally washed by 
the sea." Surely they would not all have their boundaries li- 
imtcd by the shore. Some would liavc made greater progreai, 
and long ere now encroached on the empire of the waves. 

The general appearance of this ice-berg corresponds with all 
we saw, which were more than seven in number. They all 
occupied valleys. The hills on either side measured from 700 
i» 1!W0 feet ftbcrve the level of tlie sea. Ice-bergs are compos- 
ed of fresh-wat«r ; tliey have a bluish green colour, owing to the 
obstruction and reflection of the more refrangible of the rays of 
light When seen floating in small masses, they seem quite 
black, for then being in little pieces, and quite transparent, all 
tife rays of light are transmitted.— Ailer contemplating tliese 
grand objects, I returned to the sliip, highly gratified with the 
munificence of the tcqne. 



Aw. V- — On tlie Phenomena tf Dkhroiam, or the Absorjdwn 
of Common Light by Crystallised Bodies. By Datid 
Bbewbteh, LL. D. F. R. S. Lond. and Sec. R. S. Edin. 

XN the course of the experiments on the absorption of polaris* 
fA light, of which an abstract was given in the last number of 
this Journal, I had occasion to investigate the law of a very 
^teresting class of phenomena, which appeared by the trans- 
inis^on of common light in different directions through crystal- 
lised bodies. Cordier, when he discovered the Dichroite, ob- 
jerved the two colours of the light which it transmitted in dif- 
feretit directions, and gave it the name of Dichroite, (from 
?i» two, and xjMs colour), on the presumption that nature had 
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confined to this mineral the property of giving two colours. 
Count deBournon {Catalogue, p. 121.) had observed the douUe 
colour in certain small crystals of mica, and the Marquis de Dree 
had noticed a similar fact in the tourmaline. During the experi- 
mentij to which I have alluded, I found that dickro'ism was a 
very common property of crystallised bodies : that it was relat- 
ed to the axes of double refraction, whether the crystal had one 
or more axes ; and that it arose from the absorption of common 
light, modified by the doubly refracting forces of the crystal. 

As the phenomena of dichro'tsvi are very beautiful, and can 
be seen without any apparatus, and merely by exposing the 
crystals to common light, I shall describe the most important 
facts aa they are seen in Mica, Augite, and lolitc. j^H 

1. On iJie Jiichrmam ofparticvlar Crystals ofMica.^^^ 
There are many crystals of mica which exhibit the phenome- 
na of dichroism, but it is ooly in some of the small hexahedral 
crystals, which are transparent in a direction pei"pendicular to 
the lamina, that they are seen to the greatest perfection. 

In one of theSe crystalj, where the inclination of the result- 
ant axes was about 11% I found that it was highly transparent 
in a direction coincident with the plane of the laminEe, even at a 
thickness of Jth of an inch ; in this position the extraordinary ray 
only was transmitted. As the inclination of ihc ray to the laminas 
increased, the intensity of tlic transmitted light diminished; 
and in a direction perpendicular to the lamiuee, the crystal 
was perfectly opaque. A candle, whqse light was freely trans- 
mitted through a thickness of 0.S43 of an inch across the 
faces of the hexagonal prism, was completely invisible through 
the terminal planes, when the thickness was only 0.04P ef 
an inch. Another crystal which, in onp Section, was as 
transparent as the ordinary spcc'unens of olivine, would not ad- 
roit, through a thickness of I'fltli of an inch, a angle ray of the 
meridian sun on the HOth of May, when it passed along the 
axis of the prism. The ordinary ray, which was entirely lost 
in one direction ' ■ gradually visible In thin plates, and at 

Jast of equal in -jlher ray, as the ordinary ]igh( 

&nned a greale iamiiiae. 



C 2. On the Dichrmsm of Augiie. 

PliOut of a piece of yellowish-brown augite, without any cry- 
stalline form, for which I was indebted to Hobort Ferguson, 
Esq. of Raith, I cut plates with parallel and well polished sur- 
faces. When one of these plates was exposed vertically to com- 
mon light, the transmitted light had a moderate inten^ty. 
When it was inclined to one side in the plane of one of its 
neutral axes, the light became more and more intense as the obli- 
quity increased, notwithstanding the increased thickness of the 
mineral through which the light had to make its way. Upon 
examining the transmitted light with a prism of calcareous spar, 
it was found to be all polarised in a plane perpendicular to the 
plane of inclination. 

When the plate was now inclined from this last poation, in 
the oppoate direction, but still in the plane of the same neutral 
axis, the intensity of the light gradually diminished, till, oo the 
other ade of the perpendicular, the plate became absoluteiif 
impervious to the strortg rays of the sun. Upon again examin- 
ing the transmitted light with a prism of ca]ciU"eous-s[)ar, be- 
fore the plate had become opaque, the pencil which had ibrmer- 
ly VMiished now re-appearcd, and gradually increased in inten- 
sity, becoming more and more green, while the other pencil, 
which became fainter, grew more and more red, till at a very 
great obli»;uity, the one pencil became perfectlij green, and the 
other deep blood-red. By exposing tlie plate to the polarised 
light of llie sun, the red and green were alternately absorbed, 
according to the position of the neutral axis, with respect to 
the plane of primitive polarisation. 

If we now take two plates of Augite, one of which has been 
cut from the other, and adjust each of them separately in a po- 
sition where i!ie suiCs rays are very mne/t enfeebled; if they are 
then brought togctlier, without altering the inclination of the inci- 
dent hght, the sun's rays will penetrate through both the cry- 
stals, even Uioiigh the one is turned round before the other, the 
incidence remaining die same. If, on the contrary, we ad- 
just each of the plates separately, in a position tchcre the trans- 
mitted light is a maximum, and where the eye cannot endure 
the strength of the solar ray ; and if they are then brought 
together, so that the planes of incidence are Wansvsitac t.« *sae. 
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anotber, not a single ray of light will reach tlie eye, Tht 
cause of this is obvious ; as llifi light transmitted through the 
first plate is all polarised in one plane, it is all absorbed by the 
second plate, wlieu placed in a transverse posit^OD. See Pkil. 
Tram. 1813. p. 103. Though this same fact is seen in Agate, 
yet it Ix^comes doubly interesting to observe the light all 
rised in one plane, when the ti-ansmitted pendl is a mi 

3- On tfw Dtchro'iam oflolUe or DuJiroite. 
This curious mineral, called loiUe by Haiiy, from its bluiilt- 
iolct colour, crystallises in idx or twelve sided priems, wlucit 
appear of a lieep blue colcmr, when seen aJong tbe axis, and of « 
yilhmslt-hriywn colour, when seen in a direction pe^pendic^liur 
to the axis. \i ab c d. Flute IX. Pig. 9. is a secticHi of a 
prism of lolite, by a plane pas^ng through the axis of the 
prian, the transmitted light will be blve througli the faces a, b, 
and dc, and yeU(ruiiah broom through ad, be, and in every di- 
rection perjwndicular to the axis of the prism. If we grind down 
the angles a, c, l),d, so as to replace them widi faces m »» 
lit' «', and op, o'j/, inclined 31° 41' to ad, or to the axis of the 
prism ; then if the plane abed passes through the resultant 
axes of double refr4ction, we shall observe, by transmitting po- 
larised light through the crystal in the directions ac, bd, and 
subsequently analysing it, a Rystem of rjngs round cacli of these 
axes. The system will exhibit tlie individual rings v^ry plun< 
ly if the crystal is thin ; but if it is thick, we shall observe, 
when the plane abed is pei-pendicular to the plane of primitive 
polarisation, some branches of bbte and white light, airerging 
in the form of a cross from the centre of the system of rings, 
or the poles of no-polarisation, as shewn at p and p, Fig. 10. 
where the shaded brandies represent tlie blue ones. The sum- 
piits of the blue masses at p and p' are tipped with purple, and 
are sejiarated by whitish light in some specimens, and yellow- 
ish light in others. The white light bccoijies more blue from 
P and p' to o, where is it quite blue, and more yellow from 
p and p to c ar ' ^ '>cre it is completely yellow. AVhen 
the plane a b ( plane of primitive polarisation, 

the poles p, jf ' spots of white light, but every 

vhcrc else the li, e. 

'. plane t- liic mineral, lyhcn wc loot 
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through it at <xjmmon light, exhibits no other colour but yel- 
low, mixed with a small quantity of' blue, polarised in an oppo- 
site plane.. The ordinary image at c and d is y til o wish-brown, 
and the extraordinary image faint blue, the former acquiring 
some blue rays, and the latter some yellow ones from c and d to 
a and 6, where the difference of colour is still highly marked. 
From o and b towards^ aiid^ the yellow image becomes faint- 
er, till it changes into blue, and the weak bhie image is rein- 
forced by other blue rays, till the intcnaty of the two blue 
imi^es is nearly equal. The faint blue image increases in in- 
tensity as the incident ray approaches from c and dto p and j/, 
and the yellow one acquiring an accession of blue light, becomes 
bluish-white. From p and p to o, the ordinary image is whitish, 
and the other deep blue, hut the whiteness gradually diminishes 
towards o, where they are both almost equally blue, the ordinary 
image being more luminous at o. From a and b to o, the yellowish 
image becomes more blue, and the bluish image also more blue. 

The principal axis of loltte is negative, and its greatest 
refracted image is purplish blue, while the ordinary or least re- 
fracted image ia yellowish -brown, pasNug into one another as 
abo%'e described. The index of the ordinary refraction is about 
1.519 ; and the mineral belongs to the prismatic system of Mobs, 
though both |this mineralo^t and M. Haiiy place it under tlie 
rhomboidal system. 

These properties of lolite arc finely seen in two excellent 
specimens in Mr Allan''s cabinet, which I directed to be cut in 
the manner represented in Fig. 9. 



Art. VI.— On the Thermometer, as an indicator of a Ship's 

approach to Land or Soundings, anik extracts from a Ther- 

momctric Journal kept on board the ship Asia of Scarbo- 

^^faw^t, 071 a Voyage'Jrom New Orleans to Gibraltar, in 

^g/itigJist, September «wd October 1818. By Mr Asubew 

r^LlTINCSTON, 

XT is now placed beyond dispute, as a matter of fact, that 
(he thermometer indicates the proximity of tlie shores of 
the middle part of the coasts of the United Slates of America; 
hut I am not aware whether any experiments have beery nM-da 
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to the northward of 43" 12', in which latitude the thermometers 
tised by Mr Mason, on board the ship Eliza packet, were un- 
fortunately broken : nor have I heai-d of any made to the 
southward of Cape Hatteras anterior to these, of which the re- 
sults are recorded in the above mentioned joumaL 

The public, and mariners in particular, owe much on this 
subject to the labours of Mr Piirdy, liydrographer, London, 
who, in his well arranged memoir, intended to accompany his large 
chart of the Northern Atlantic, has treated at conaderable length 
those " silent, imperceptible," but dangerous enemies of safe na- 
vigation, currents, to which he has doubtless directed the 
attention of many, and put tlicni on their guard against their 
perilous effects. In the same work, Mr I'urdy has also taken no- 
tice of the variations of temperature in the water upon the coasts of 
the United States ; and I have reason to believe has induced o- 
thers as well as myself, to devote some attention to the subject. 

My first experiments were made in October 1817, on a voy- 
age from Philadelphia to Kingston, in Jamdca. I began tfiein 
lEiside the CajKa of the Delaware, (i, e. in the Delaware Bay), 
and continued them to Jamaica ; but the journal of my voy- 
age was lost on board a schooner, which upset in March 1818. 
I well recollect, however, that in the bay, the mercuiy in a 
Fiihrenheit's thci-mometer stood at 6(r or 61°; about ten or 
twelve miles outside the capes, it rose to 6C°, and afterwards, when 
we entered into the limits of the gulf stream current, as it sweeps 
along the American shore, it rose to 78% from which it did notvar 
ry until we passed to the southward of the parallel of Bermuda. 

I have heard, but upon vague authority, that some experi' 
ments made on and near the bank of soundings to the soutfa- 
wentward of Ireland, exhibited a difference of two degrees c& 
Fahrenheit's scale, bctwpen the ocean water and the water od 
the bank, the latter being of a lower temperature. Many cir- 
tunistances leyd me to incline to the opinion, that to the north- 
ward of die Tropic of Cancer, in the Nordiem Atlantic, the 
thermometer is tai n-^'ful indicator of an approach to land. I 
am, however ■";commending that implidt confidence 
diould be pie hall be liappy if my suggestions of 
ihc prababilit eful should induce others to make 
the necessary ascerlaifi the fact in the Taooui 
s wliich I ivcwwice, " 
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■ theiinometrica! journal from wiucli the subsequent table "■ 



i» extratted, was commenced at New Orleans on tlie l5ih August i 
•1818, but I hatl previously kept memoranda of the greatest ^ 

and fall of the mercury for some days. Its greatest altl- 
tade in the air was 96° in the shade a few days prior to that ' 
idate; but having lost these memoranda, I Ao not recollect , 
flie day, and it never fell, even during tlie niglit, lower tlian 

While we lay for some days at Balize, waiting for w 
,4iid tide to get over the bar, the average heat of the air at noon, { 
89°, and the thermometer in the water stood regularly atvJ 
even when sunk to the depth of about four fathoms. 
a making the experiments, the utmost care was taken ' 
that they should be accurately performed. The sa and water 
fiemiometcrs had been attentively compai-ed, and found exaeti? , 
to agree when placed together ; and a tin case, loaded witH 
I, was fitted to the instrument used for ascertaining the tem- 
'ature of the water, for the double purpose of avoiding sur- , 
water, which might bo supposed to be in some degree af- | 
Kted by the intensely hot solar rays, and of retaining water 
t the same heat round the tube, until such time as the instru- 
aent coidd be hauled on board, and the hdght of the mcrcu-. i 
y read off from the scale. The experiments were regularly re- I 
leated once in every watch, or four hours, but in partieu- ' 
ir situations they were made much oftener. The annexed 
ible will shew that (at least at that particnlai' season of the 
>ear), the nearness of land, or soundings, in the Gulf of Mexi- 
o, and in the strait between Cuba and the Tortugas, and 
Wartyr's Reefs, had no effect on the thermometer \ but that as 
e passed Cape Florida, the very first opportunity we 
ihad of making a satisfactory experiment, viz, on the 11th Sep- 
tember at 8 r. M. when conscious of our proximity to the 
fihore to the southward of Cape Canaveral, it will be perceiv- 
d ho«r faithful a monitor it proved ; and the same held good 
idong the coast of America, as far as the 36th degree of lati- 
tude. Indeed, after the first twd days subsequent to our quil- 
ling the strait, I had acquired such confidence in this valu- 
able instrument, that when confined below by fever (being tu- 
tfllly unable to keep the deck), I caused the thermometer to be 
regularly examined every two hours, and sometimes much of- 
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tener, and the result roporleJ to me below ; and the inslanlit 
fell two or threo degrees, I caused tlie ship to he tacked, nor 
did it in a angle instance betray mc, as it invariably fell before 
we could find soundings with 100 fathoms. I call it a valuable 
instrument, and it truly proved so on that occasion to me ; for 
with the wind aead on shore for about twelve or fourteen days, 
we had only, in a ship of 276 tons, four men and a boy fit fix 
duty, all the rest being sick, officers included, with fever; in- 
deed, some days it was with difRculty any of us could crawl 
on deck to take an observation ; and, during that time, I al- 
most consider that, for the safety of ship, cargo and crew, we 
were indebted to the thermometer. 

It would occupy too much space, and require more time than 
I can at present devote to the purpose, to analyse llie whole of 
the Thermometric Journal. Suffice it to say, that from lat. Sff 
S6', and long. 62" Sff, the height of the mercury gradually de- 
creased, until it seemed to rest between 1i and 76 degrees ; but 
from about long. 44° to 33° W. running on tlie parallel of about 
40^, or nearly so, it was extremely variable ; and in lat. 39^ 40', 
long, about 34° 45' it suddenly sunk to 79j°, which at the time 
led me to suspect the vicinity of some unknown shoal. Indeed 
I am disposed to think that the previous irregularity of the "m- 
strument was occasioned by the inegularity of depth of the 
Ocean ; hut though this idea suggested itself to me at the time, 
I did not conader myself ennded (with a fair arid stiff breeze) to 
detain the ship on her voyage, by bringing to, in order to sound. 
It may, however, he here remarked, tliat all the Atlantic charts 
I have seen, depict various rocks and shoals of doubtful cust- 
ence, almost in the track we came; and considering the proxi- 
mity of the volcanic Azores, it is not unlikely that shoals may 
really exist, or have existed, but sunk again, like Sabrina Is- 
land at St Michael's. 

Near the Islands of Fayal and Pico, and in the strmt be- 
tween the latter and St George's, the mercury fell to 703", but 
between these islands and St Michael's it again rose some de- 
grees. In 17 fathoms water, (when the sliip was at anchor) in 
the road of the city o£ Ponia'del Guda, in St MiehaePs, it stood 
at 70°, and about two leagues in the offing it rose to 72° {rata 
thence it gradually subsided to 69°, at which it continued until 
the se.T began to lose the deep k/mxz oV the occsft, mhA 
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the dark olive-green tint, denoting fundings, when it immedi- 
ately fell to 66°, though then no bottom t-ould be found witli 
110 fathoms of line. And when abreast of Cape St Vincent, 
at Kbout four miles distance from the piteh of the Cape, it on- 
I ; ly stood at 61° ; but ascending, as we left the Portuguese coast, 
H steering for the entrance of tlie Gut of Gibraltar, it agmn 
P reached 69". (^ide Table under date of October 17.) 

In working through the Strait of Gibraltar, the mercury in 
the tube ranged from 60° to 66", falling as we approached either 
the Spanish or the Barbary shores ; but lowest on the latter, for 
vhich it is easy to account, as we alood much nearer it, the 
shoals and rocks to the westward of Tariffa Island rendering it 
imprudent to approach (he Spanish coast too near; while the 
dangers in Tangier Bay, and off Cape Malabat, lie do great 
i4bstance out from land : tliis induced nic to prefer keeping 
^clearest to the African coast- 
On the coast of the United States of America, no vessel 
,beed run ashore without a previous warning of the proximity 
•*> land, if there is only a thermometer on board, and it is regu- 
larly attended to. However inaccurate the reckonings of the 
'^KtvigtAors on board may be, let us hope that, upon due exa- 
Huna^n, 'it will be found this instrument is not only invaluable 
fm that side the Atlantic, but that it will be a faithful monitor 
<rf the approach to land or shoals throughout the ocean, or 
et any rate to the northward of the Tropic of Cancer, and pro- 
bably to the southward of that of Capricorn. 

Thermometrical Table ejiractedjrom a Journal lept en Board 
the Ship Aaia,yr(ym New Orleans to Gihraltar, 1818. 
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AsT. VII. — Notice respedtnff the Jrcldpelago of John Potocku 
By M. JuLirs Von Klapeotk, Aulic Councillor to 
Emperor of Russia*. 



X HE Yellow Sea was first vifdted by European novigatoWL 
in the year 1793, when tJie Lion conducted Lord Macart- 
ney to China, but it did not approach the coasts of Corea, near 
the Tartaro-Chinese province ol" Liao-loung. 

In 1816, when the Alceste, under Capt^n Maxwell, and the 
Lyra, under Captain Basil Hall, conducted the late embassy 
to China, this part of the world waa explored with great accu- 
racy, and innumerable islands were discovered on the western 
coast of Corea. These vessels, howcfcr, kept at a considerable 
.^stance from the south coast of Liao-toung, which terminatea 
jhe Yellow Sea on the north, and hence this coast is entirely 
linknown to European navigators. 

In the year 1 707, the Emperor of China, Kang-Iiee, employ- 
ed the two missionaries. Father Gerbillas and Pereira, to make 
survey of his extensive dominions, — a task which ttiey accom- 
^shed in the year 171S, and which contributed greatly to ex- 
tend our knowledge of those vast countries which form the eas- 
tern part of Upper Asia. These maps were engraved at Pekin, 
and several editions of them were published, both in the Chi- 
nese and the Mandchouc languages. Copies of these map, with 
the Chinese and Tartar names transcribed in French, were im- 
itely transmitted to Europe by the missionaries, and from 
lese materials D'Anville composed the maps which accompany 
luhalde's description of China, and which subsequently ap- 
ll^eared in a separate form, under the title of Atlas de la Chine. 
Unfortunately, however, D'Anville knew neither the Chinese 
Bor the Mandchouc languages, and hence the maps which he 
Constructed were filled with innumerable errors, which atiU 
exist in tlic most recent maps of that country. 
- " The original plates, says M. Klaproth, came by accident 
into my possession, and I presented tlicm to the Russian Go- 

" Abridged and translated frmn the Annates Jra Fcyogti, ^c, par M.\l. Efiie 
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veniHifnt Ui tlie jear 1818. The map of each td' the Rt\cen 
[)rovi[K» of China, forma, as iu the alios of D'AnvilLe, a sepa- 
rate sheet, whereas Tartary is divided into twelve sheets, wtuch 
fcvm a single chart. In examining these last, 1 remarked that 
tliey went no farther south iluui the 40lh degree of north lati- 
tude, »> tliat they wanted the southern point of the Chinese 
province of Liao-toung exactly as in tiie first slieet of the Tar- 
tary of D'Anville (See Dulialde, tom. iv. p. 64). TIhs illus- 
trious geographer, however^ had filled up the blank, but pro- 
bably from conjecture. In order to obtain information on tliis 
point, I consulted tJie original Cliinesc and Mandehouc of the 
charts in my poascstiinn, and I found nut only the point of Liao- 
toung* represented otiierwise llian in the cliarts of D'Anville; 
but they shewed me t/tal to tlie smiGt. of tJte southern cotut of 
tliis province there is a group of bicuteen islands, which are 
not indicated in amj of our charts, and which were not dis- 
covered in 1816 by Captain Maxwell and Captain Hall, w1k> 
were a degree too far south to perceive this new Archipelago^" 

" I may therefore say, witlioul too much vanity, that I 
am the first European who discovered these Islands, shut 
up in my cabinet, and without exposing myself to the fory of 
the storms which so frequently rage in tiie Chinese seas. As 
diese islands have no general name in the Chinese cliarts, I 
have given them that of the late Count John Patochi, wh«n I 
had the honour of accompanying on the voyage of the KussiaD 
embassy destined for China. 

" The Archipelago of John Potocki is situated between the - 
S9lh and the 40th degree of north latitude, and the lS4th and 
lS5th degree of longitudet cast fVom Grcenivich. It belongs 
to the Tartaro- Chinese pi-ovince of Liao-toung and to the dis- 
trict of Fimg-thian-fou, hotter known in Europe under the 
name of Moukden. It is dependent on the city of Ning-hai- 
hion situated to tlie north of the promontory called the Regenfi 
Sitvrd. 

" The great system of CIrinese geography, published in 
1744, under the title of Thai-thsing-y-thoung-tcliy, gives only 

• The ptomonloty which [ctminates iii ll 
MrutireH Ihe Urgenft S^trd, fn>ra its rracmt) 
r-fage <flhi Alreile, p. 34.— Ed. 
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B succinct and unlntcreating description of ihem, confining it- 
•df nearly to the statement of the number of ly, (250 of 
whidi made a degrco,) that each island is distant i'rora Nlng- 
'hal-IliaJi. I have transkted tins nomenclattire, and added on 

• ^erisk to the nanies of those islands, which are not marked 
■>apon the Jesuit's chartti. 

* Liati-httua-taa is thirty ly to the eaat of the city of Niog- 
Itsi-hian. The geography of the dynasty of Ming, (pub- 
'Ksh«l in 1461,) savs, that tlie city of K'mkheoii, (actual- 
''\y Ning-hfli-hian,) liad under ita jurisdiction seventy-two 
>islan{^s, surrounded by the waves of the sea. At 150 ly 
■to the north-caat, there is an island called Siuo-ki!utao, and on 
l^icb there was a guard. 

I ■ Kin-iian-tao, or the Island of the Sons of Gold, is 10 !y 
TO the cast of Ning-hm-hian. The Islands of Khou-leo»iao, 
>"fte lile of the Crane, and Ma-ngan-tao, the Island of the 
^Saddle, are 110 ly to the east of the same town. 

* Kouang-Unt'iao, or the Island of Radiating Happiness, }a 
'120 ly to the east of Ning-hal-liian, 

Koua-pki-iao, or _the Isle of the Shaver. This is 130 ly to 
le east of the same town, although in the charts it is situated 
'firther west than the preceding island. 

Hui-suin-tao, or the Island of the Immortal of the Sea, is 
.80 ly to the east of Ning-hai-hian. 
Ta-tchhang-chan-taa, or the Great Isle of the Long Moim- 
'ton, is 160 ly to tlie east of the same town. Siao-tclikang- 
1'^ian-tao, or the Small Isle of the I.ong Mountain, is 10 ly to 
llhe south-east of the Great Isle. 

' ' Che-li-iao, or the Isle of the IJoncs of Foe or Bouddha, is 
t60 iy to tlic east of Ning-hai-hian. 

■ Pa-tclika-tao, ox iXvi Isle of the Eight Forks or Harpoons, 
is 170 !y to the east of the same town. 
' ' Chif-lchhmg-tao, or the Island of the City of Stone, is 180 
\y to the east of the same place, Ouang-kiu-tao, or llie Island 
„qf the Uoyal House, and Ou-7)iavg-tuo, are lyo ly to the 
east; Tchaiig-tsu-tao, or the Isle of Deer; and Hai-j/ang- 
tao, are 200 ly to the east i and Tfta-liaii-lao, the Island of the 
' Contiguous Towers, 210 ly to the east of Ning-hai-hian. 
Ta-liao-tsiiiaa^ is 91.5 ly to the east of Ning-hai-hian. 
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SiaO'hao'tsu-iaa, 225 ly to the east of the same place. 

Siao-hai-Oiaing-iao, or the Small Isle of the Falcons, is 20 
ly to the southeast ; and 

Ta-hai-thsing-tao, 50 ly to the south-east of Ning-hai-hian. 

The great Chinese Geography contains nothing more on 
these islands, and does not even mention the most southern, 
which is named in the chart Koiumg-tfieou-tao, or the Isle of 
the Shining Head. According to other Chinese works, they are 
the entrepot of the maritime commerce between Chinaand Cores, 
and the navigators who go from one of these countries to the 
other, frequently put into their harbours. 



Aet. VIII.— On Isothermal Lines, and the Distribution of 
Heat over the Globe. By Baron Alexander de Hum- 
boldt. (Continued from Vol, III. p. 20.) * 

XIaVING discussed the method of taking averages, and of 
reducing temperatures to general expres^ons, we shall now pro- 
ceed to trace the course ol' the Isothermal Lines on tlie surface 
of the Globe, and at the level of the sea. From a slight at- 
tention to the dilference of climates, it has been remarked, more 
than a century ago, that the temperatures are not the same un- 
der the same parallels ; and that in advancing 70* to the east or 
the west, the heat of the atmosphere suffers a sensible diminution. 
In pursuance of our method, we shall reduce these phenome- 
na to numerical results, ajid shew that places situated under 
the same latitudes do not differ, in America and Europe, by 
the same number of degrees of temperature, as has !)cen vague- 
ly stated. This assertion would make us suppose that the iso> 
thermal lines are parallel in the temperate zone. 
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of Sweden, and Couriand. i Edinburgh, 

Stockholm, 

[ • Diflbrence, 


13 

67 
ST 20 

63. SO 
88 30 
SSS8 
59 go 


18 6 

S6 4 
29 6 
33 3 
27 

47 8 
42 3 


n 


17 1 


This table + indicates the difference of climates, expressed b^ 
Uiat of the mean temperature, and by the number of degrees 
in latitude which it is necessary to go northward in Europe, in 


' ■ Tiw dlflbtcnces under the column of latitudes, is the diflbrence of the latitude 
of a place in Europe and a ]>lace in America, which have the same mean tempera 

of the mean temperatures of a place in Europe and a place in America, *hic 
have the same latitude Ed. 
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I* iMfhcrmal Una, and the 
order to find the Kame quantity of annual heat as in Americi 
As a, place could not be found in the Old World, whose mean 
temperature was 4^ the same as that of Williamsburg, I have 
supplied it with an interpolation between the latitudes of two 
points whose mean temperatures arc Sff'.S and 59°,4. By an 
analogous method, and by employing only good observations, I 
have found that 

1. The iamhermal line of 38* (ff rtntig.) passes between Uleo and EnonleUes 
in Lapland (lat. Sfi°lo6B°; East long, ftom London 19° logg°), and Table Bay in 
Labrador (lat. Si° 0', west long. 58°.) 

S. The mtiernial line of 41' (5° cenllg.) passes by near Stockholm flaU 80" 
faat long. 18°) and Ihc Bay of St George in Newfoundland (lal. 48°, and long. 59'.) 

8. The »«riennal line of £0° <IO°ceDtig.) paeECsby Belgium (lat. 51% east long. 
8°) and near Boston (Idu 4B° SC, weal long. 70° 59.) 

4. The isothermal line at 59° (15° renlig-) passes between Rome and Florence 
(lat. 43° (/, east long. 11° lO") and near Raleigh in North Carolina (lat. Sfi* 0*, _and 
west long. 7G° 30'.) 

The dircctioil of these lines of equal heat, gives for the two 
systems of temperature, which we tnow by precise observations, 
viz. part of the middle and west of Europe, and that of the 
coast of America, the following differences : 



Latitode. 


Mean Temp, of the west 
oflheOldWortd. 


Mean Temp, of the east 
of the New World. 


Dinbrrace. 


30 
40 
50 
CO 


10°.S2 
63.14 

50.B0 
40.6* 


66'.9! 
54.50 
37.94 
23.78 


3-.eo 

S.6i 
13.96 
16.98 



If we caJl the mean equatorial temperature 1, we shall have 
the half of this temperature in the Old World at iS", and in 
ihc east of the New World, at 39" of lat *. 

The mean tepiperatures decrease 

Latimde. Temp. 



AO —50 f 

50 — eo 

—GO J 



Temt^ 

f 3°.e ' 

lfl.8'^ 

Tew J ig.8 ' 



I 



In both confine' 
decreases moat i 



j^one in which the mean temperature 
-ehendcd between the parallels of 
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W and 45°. Obscrva^n here presents a result entirely con- 
fiinnable to theory, fiw the variation of the Gquare of tlie cosine, 
which esprcsscB the law of the temperature, is a nuixivmtn to- 
wuds 45°of iatitude. This circiuustance ought to have a favour- 
able mfluencc on the rivilization mid industry of the people 
who inhabit the i-egions under this mean parallel It is the 
point where the regions of the vines touch those of the olives 
and the citrons. On no ntlier part of tiic globe, in advancing 
from north to south, do we observe ihe temperatures increase 
More sensibly, and no where else do vegetable productions, and 
the various objects of agriculture, succeed one another with 
more rafndity. But a great difference in the productions rf 
tontiguous countries, gives activity to commerce, and augments 
the iodustry of the cultivators of the soil, 

We have ti"aced the direction of the isothermal hncs from 
Europe to the Atlantic Provinces of the New World. We 
have seen Uiem approach one another from parallelism towards 
riie south, and converge towards the north, particularly be- 
twem the tliermometric curves of 41° and 50° : We shall now 
endearour to pursue them to tlie west North Ameiica prc- 
^ flents two chains <^ mountains, extend'mg from N. E. to S. W,, 
1^' and from N. W. to S. £. forming almost equal angles with the 
eaeiidian, and nearly parallel to the coasts which are oppo^te 
to Europe :md Asia, viz. the chain of tlie AUegkanys and the 
■Rocky Mounlains, which divide the waters of tlie Missouri 
\haA the Columbia. Between thesp chains stretch the vast ba- 
«n of the Mississippi, the pl^ns of Lousiana, and of the Tenes- 
see, and the states of Ohio, the centre of a new civilization. It 
is generally believed in America that tJie climate is mora mild 
to the west of the Alleghany Mountains, than under the same 
parallels in the Atlantic States *. Mr Jefferson, has estimated 
the dificrence at 3° of latitude ; and the QledUsia vtonospcrma^ 
the Caialpa, and the Arisbdochia Syplio, and other vigetable 
productions, are found so many degrees farther to the nortli, in 
file ba^ of the Ohio, than on the coast of the Atlantic -|'. 

■ This IB true also of the ColumbuiD Vnllcj. See Warden's Jccsunt of Jie 

ItdStates, vol. iii. p- 169— Ed. 

■f- Sec my Siiai asr ta Gtvgrafkie det PlaiOci, [h IH. 
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M. Vulney has ende^ ourcd to explain these phenomena by the 
frequency of the south-west \Tinds, wluch drive back the warm 
mr of the Gulf of Mexico towards these re^ons. A series <£ 
good obserrations, made for seven years by Colonel Mansfield 
at Cincinnati, on the banks of the Ohio, and recently publish- 
ed by Mr Drake, in an excellent treatise on American mcteonv- 
]<^ ", has removed the doubts which obscured tlus point. The 
thermometrical means prove tliat the isothermal lines do not 
rise again in the regions of the west. The quantity of heat 
■which each point of tlie globe receives under the same parallels, 
is nearly equal on the east and the west of the Alleghany range, 
the winters being only a littlu milder to tlie west, and the sum- 
mers a Httle warraer-f. The migrations of v^etables towards 
the north are favoured in the basin of tlie Mississippi, by the 
form and the direction of the valley which opens from the 
north to the south. In the Atlantic Provinces, on tlie contra- 
ry, the valleys are transverse, and oppose great obstacles to the 
passage of plants from one valley to another. 

If the isothermal lines remain parallel, or nearly so, to the 
equator, from the Atlantic shores of the New World to the east 
of the Mis^ippi and the Missouri, it cannot be doubted that 
they rise ag^n beyond the RocTty Mountairhs, on the opposite 
coast of Asia, between 35° and 55° of latitude. To the consi- 

• Natural aad StatUtical View or PUture of Cindnnati and tie MiamS Cna- 
try, 1 vol. 8to. CinciniiaU — H. See Warden's Account of He Unittd Stata, 
vo\. ii. X36. for »n abstract of Mr Dhike's results.— Ed. 

•f The follawing companson of the mcun teinpcmlures has been deduced nitti 



Lau 39° 56', nest long. 75° 
Winter, 38°.a Fahr. 
Spring, 51.* 

Summer, 73.9 
Autumn, 56.S 

Mean, 63.S 

19 between the obserralians of Coxe U 

the observalians made, by M. Leguil 

mrth of Philadelphia. As Cincinnati 

n temperature is 1 '.i too low.-^ 



Autumn, 

I have taken fur Phi 
Bush. I have also refe- 
at Spring-Mill upon the 
is 512 feet above the lei 



S3.7 
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derations which I pointed out in my work on Mexico •, are to 
be added the observations of Capt^n Lewis, and some other 
Anglo-American travellers, who Iiave passed the winter on the 
banks of the Columbia. In New California, they cultivate 
with success the olive, along the canal of Santa fiorbara, and 
the vine from Monterey to the north of the parallel of 37°, 
which is that of Chesapeake Bay. At Nootka, -in iJie Island 
of Quadra and Vancouver, and almost in tlie latitude of La- 
brador, the smaUest rivers do not freeze before the month of 
January. Captain Lewis saw the first frosts near the embou- 
chure of ihe Colombia, only on tlie 7th oi' January, and die 
rest of the winter was rainy. Through 122° W of west long, 
tile isothermal line of 50° Fahr. appears to pass almost as in 
the Atlantic part of the Old World, at 50" of lat. The west- 
em coasts of the two worlds resemble one another to a certain 
point-f-. But these returns of the isothermal lines do not extend 
beyond 60°. The cur\e of 32" Falir. is already found to the 
south of the Slave Lake, and it comes still farther south in 
approaching Lakes Superior and Ontario. 

In advancing from Europe towards the cast, the isothermal 
lines again descend |, the number of fixed points being few. 
We can only employ those which are made in places whose 
known elevation allows us to reduce the mean temperatures to 
the level of die sea. The few good materials which we possess, 
have enabled us to trace the cuncs of 32° and 55°. 4. We know 
, even the nodes of the latter curve round the whole globe. It 

■ ■ Euai PoUliqvc lur la Noi^vdle Eipa[ne, torn. ii. p. 440, 47S, SOS. 

I t On account of the influi^ce of west and south-west winda. See Dallon's 

Btettor. Oitcn-.p. US. 

i In comparing plEicea fioiii llie west to the east, and neoily under tl 

paroUd, we find, 

[The elevation of Pekin ia inconsiderable. That of Moscow is 984 feet. Tha 
ilute temperature of Madrid, to the west of Naples, is £9° ; but the dty li 
Med 19TB feet above the level of the ■ea.~-H. 





Mean 






Mean 


W«r. 


Lau Temp. 


E»iT. 


Lat. 


•t^p. 


StMalo, 


48° 39- 54'.5 


Vienna, 


iS" I3f 


so'.a 




58 81 53.4 


Warsaw, 


58 14 


48.6 




40 fiO 63 .3 


Petin, 


39 54. 


54.9 




65 i\ 43 .7 


Moscow, 


55 46 




(Jpsal, 


59 52 41 .9 


Petetsburgh, 


59 56 


38.8 
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passes to the N. of Bourdeaux, (lat. 45° 46", W. long. 0° at,) 
near Pekin, (lat. 39° 54', E. long. 116° 97.,) and Cape Foul- 
weather to the S. of the embouchure of the Colomlaa, (Ut. 
44" 40", W. long. 104".) Its nodes afe distant at least 16ff 
of longitude. We have liere pointed out only the empri- 
cal laws, under which are ranged the general pbcnomena, 
and the variations of the temperature which embrace at once a 
vast extent of the globe. There are partial inflexions of the 
isothermal lines, which form, si to speak, particular sjstems 
modified by small local causes ; sudi as the strange inflexion of 
the tliermometric curves on the shores of the Mediterranean, 
between Marseilles, Genoa, Lucca and Home *, and those 
which determine the diflm^ncc between the climate of the v?es- 
tcm coast and tlic intericr of France. These last d^>etid much 
jess on the quantity of heat received by a part of the ^<^ 
during the whde year, than upon the unequal distributioo of 
heat between winter and summer. It vfill one day be useful 
to have upon particular charts the paitial inflections of the iso. 
thermal lines, which are analogous to the hnes of soundings or 
oC equal declivity. The employment of graphical representa- 
tions will throw much light upon phenomena, which are deeply 
interesting to agriculturifitc. If, in place of geographical diarts, 
we possessed only tables containing the co-ordinates of latitude, 
longitude, and altitude, a great number of curious facts rela- 
tive to tlie configuration and the superficial inequalities of con- 
tinents would have remained forever unknown. 

We have already found, that towards the north, the isotlier- 
mal lines are nathcr [Jiirallel to tlie equator nor to one anotlier ; 
and it is on account trf the want of parallelism, that we have, 
in order to simplify such complicated phenomena, traced round 
ibc whole globe the curves of equal heat. The position of the 
line of 32° acts like the magnetic eq',iator, whose inilexions in 
the Soutli Sea modify the inclinations at great distances. Wo 
may even believe that, in the distribution o£ climates, tie line 
of 32° determines the rosiiion of the curve ()f greatest lieat. 
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which 16 as it were ihe isotliemial equator, and that in America 
and Asia ihrougti 78" of west, and lOS" of cast lon^tude, Uie 
torri<l zoiie commences more to tlie south of the tropic of Can- 
ca", or that it there presents temperatures of less intensity. An 
attenyvc examination of the pliemMnena proves that this is not 
the case. Whenever we approadi the torrid zone below the 
parallel of Sff*, the isotherniai lines become more and more 
parallel to one another, and to the cartli's equator. Tlie great 
cfrfds of Canada and Siberia do not extend their action to the 
equatorial plains. If we have long regarded the Old World as 
warmer between the tropics thaji the new world, it is, Jirst, B&. 
cause till 1760, travellers used thermometers of spirit of wine, 
coloured, and affected by light ; 2<f, Because they observed it 
mther under the reflection of a wall, or too near tlie ground, 
and when the atmospliere was S\led with sand ; and, SJ, Be- 
cause in place oC calculating the true mean, they used only 
the thermomctric maximum and minimum. Good observ*- 



tioBs give, 

ObD W«>Li>. Lat. Mean Temp, 
J5°0 7B°JJ7 
13 S SO .IS 
6 13 80 At 

use T8 .OS 



Nitr Wdsld. LaL Mean Temp. 

Ciiiiiana, 10° 87' Br.88 

Antilles, IT 81.05 

VeraCniz, 19 H 78.08 

Havatiimh, 33 10 18 .OS 

The mean temperature of the equator cannot be fixed be- 
Tond 81 J". Kirwan values it at Si", but only two places of the 
jj^arth were known, viz. Chandernagor and Pondicherry, to 
,1rbich old travellers attributed annual temperatures above 81°J. 
JiX, Cbandemagor, in latitude 21°.6, the mean temperature, ac- 
cording to Cotte, is 91°.9, but the Jesuite Boudier marked only 
^e days when the thermometer was above 98''.6, and below 
ST.2. And at Pondicherry, in latitude 11° 55', the mean tem- 
perature, according to Cotte, is 35° .3, ajid according to Kirwan, 
88° ; but M. de Cossigny observed with a spin t-of- wine thermo- 
•_ loeter. 

The distribution of heat over different parts of the year differs, 
rt only according to the decrease of the mean annual tempera- 
fttares, but also in the same isothermal line. It is this unequal 
fti^ision of the heat which characterises tlie two systems of 
■K^hnttte of Europe and Atlantic America. Under the torrid 
le, a small number of months are warmer in the Old World 
B}han in the New. At Madras, for cxam'pVc, iu:tot5\w^v<i^^ 
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Kosbitrgb, the mean lemperature of June U 89°.4 ; ea. 
slicer gS^.S, but at Cumana I have found it only 84°.6. 

With respect to the temperate zone, it has been long known, 
iJial from the parallel of the Canary Isles to the Polar Circle, 
the severity of the winter augments in a progression much more 
rapid than the summers diminish in heat. It is also knoirn, 
that the climate of the islands and the coasts differs frota that of 
the interior of conltnents, the former being characterised by 
mild winters and less temperate summers. But it is the heat 
of summer particularly which affects the formation of the amy- 
laceous and saccharine matter in fruits, and the choice of the planU 
that ought to be cultivated. As the principal object of this me- 
moir is to 6x, after good observations, the numerical relations 
between the unequal quantities of heat distributed over the 
globe, we shall now comjiare the mean temperatures of three 
months of winter and summer under different latitudes, and 
shew how the inflections of the isothermal hnes modify these 
relations. In following the curves of equal heat from west to 
cast, from the Bafiin of the Mississippi to the eastern coasts of 
Asia, through an extent of 4000 leagues, we arc struck with 
the great regularity which appears in the variations of the win- 
ter temperature. 

I. hiffkrmces of the Seasons from the Equator to the Pdar 
Circle. 





CiiiiLiBTic ncnioK. 

Long. 1° W. nnd 17° E. 


I.nng 


TL.BT.C R<O10». 

S8°— 78° W. 


laothPr- 

mnl 
Lino, of 

68' 

&S 

SO 

41 

38 




Meam 




WinWr, 


8um,n«r. 


Dili:, 


Winter. 


Summer. 


Diff. 


S9'.Q 
35.6 
lt.0 




21°.fl 


B3°.6 
39.8 
30.8 
14,0 


80°.6 
7B.B 
71.0 
66.8 

55.4 


ar.o 

39.6 
41.4 
58.8 
54.0 


73.4 

60.8 
5:1.6 


88,8 
38.4 
36.0 
39.6 



This table shews the increase of the difference between the 
winters and siunmera from 28° and 30" to the parallels of SS* 
and 66°. The '- Tiore rapid in the TransatlanUc 

Zone, where the of 32^ and 50° approacli one 

another very mu( artuble, that in the two zones 

wliich form the ti erent climates, the divi^on of 
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the annual temperature between winter anil summer is made in 
nich a manner, tiiat, upon tlie isothermal line of 32°, the diffe- 
rence of the two seasons is almost double of tliat wliieh is 
observed on the isothermal line of 68°, 





ClHTL 


•NTio Heoio 


». 






Long. 3 


° E. and n 


W. 








Mean 


Temperature. | 






Whole Year 


Winter. 


Summer. 


(Pondicherry) 


ll*.Sfl 


BS'-S 


77°.0 


90°.5. 




30 08 


73.7 


5I.T 


84. J 


FunchaJ, 


38 37 


68. T 


63.9 


78.5 




41 ^ 


60.4 


45.9 


55.3 


Bourdeaux, 


44 50 


66,5 


48.1 




P-™. 


*8 a) 


51.4 


38.3 


66.a 




55 41 


45.7 


30.7 


64.G 




5!l SO 


42.3 


85.5 




Drorlheim, 


63 n 


3B.fl 


!+.? 


61.3 


Umeo, 


63 50 


333 


ia.!> 


54.9 





Tll.»»AT 


•■TIC R«0! 


H. 






Long. GS 


E. and 9T 


W 








m™t.„,„,^ I 




Latitude 


Whole Year. 


Winter. 


Summer. 


CumiinH, 


10°.87 


81°.9 


Sl'.T 


B3°.7 


Havunnab, 


83.10 


78.1 


71.8 


8a3 


NaltheJ, 


31.28 


64.9 


48.6 


T9.8 


Cincinnati, 


30.06 


53.6 


38.9 


78.9 




.SO 56 


54.9 


38.2 


73.9 


N™- York, 


40.40 


53.8 


80.8 


79.8 


Cam bridge. 


48.85 


50.4 


340 


T0.5 


Qaebee, 


46.47 


41.9 


14.2 


68.0 




5T.10 


86.4 


0.B 


48.4 


Fort ChurchhiU, 


saos 


85.3 


6.9 


52.3 



If, instead of the mean temperatures of the seasons, we con- 
nder, I do not say the days of the maxima and minima of the 
year, which are the ordinates of the concave and convex sum- 
mits of the entire curve, but the mean temperatures of the 
warmest and the coldest month, the increase of tlie differences 
becomes still more perceptible. We request the reader to com- 
pare in the following Table only the places which belong to 
regions bounded by the same meridians, and consequently to the 
^•ame system of climate ; as for example, to the region of Eas- 
tern America to tliat of Western Europe, and that of Eastern 
A^ We must also attend to the changes of temperature pro* 
4uced by the monsoons in a part of the equintKlial regions, and 
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tlisiinguisli undtT t)ie temperate zone Ix'tween the climate of ^ 




interior, or the continental climate, and that of islands and coasts. 




Placea. 


LaL 


Mean Temveralure 






Coldeil 


Warmest 




OSSIETITIOH*. 








Monlh, 


Month. 


rence. 




Cumana, 


ID- 37 


aoM 


ei.°.4 


4".3 








11 ah 


7&1 


91.4 


15,3 


Monwwns. Radiation of the HDd» 




Manilla, 


14 36 


6U.0 


96.9 


llt9 






Vera Cruz, 


19 11 


TO.O 


91.7 


11.7 


Norlh wind" In winter. 




Cope Krani;si» 


19 46 


7T.0 


86.0 


9.0 






Havantiah. 


8310 


70.0 


aas 


13.8 


Kmth windi in wmter. 




Funchal, 


a8 37 


64.0 


75.8 


11.6 


fnsular cliraata 




Natchez, 


3188 


tO.9 


TS.8 


31.S 






Cindnnati, 


?S 6 


89.6 


74.4 


44.9 


Same system of climate. 




Feklii, 


30 a* 


34.8 


94.8 


59.*' 


Region of eaalem .\sia. 




rhiladcljjhin. 


39 26 


89.8 


77 





47.8 






New York, 


10 40 


85.3 


SO 


8 


55.5 


Id«n. 




Ronic!, 


41 S3 


48. t 


77 





34.9 


Cisatlantic region. 




Milau, 


45 28 


33.8 


55 


8 


81,4 


Interior land. 




Buda, 


4JS9 


87.7 


71 


6 


43.9 


/A«. 




Pflris, 


49 50 


35.1 


69 


8 


34.7 


Nearer the western toast. 




Quebec, 


46 4T 


14.0 


73 


* 


59.4 






DutiliQ, 


53 81 


37.6 


603 


28.7 


( Region of the west of Euiopt 
1 Insular dimato. 






55 58 


38.3 


59.4" 


21.1 


l)Um. 




Wareau, 


68 14 


87.1 


70.3 


43.8 


Interior land- 




Petersburg, 


59 56 


ati 


65.7 


67.1 


Earn of Kunipe. 




Nor.h Cape, 


71 


88.1 


46.6 


84.5 


Climate of euaxts and iilanda. 




We may conclude in general, that for any given place in the 1 


curves which express the annual temperatures, the ordinates of 




tlier, as the temperatures dimiiiisli. lu the New World, under 


40° of latitude, we find a greater difi'erence between the warm- 


est and, coldest months of the year than in the Old World, at 


Copenhagen and Stockholm under 56°— 59^ of latitude. At 


r Philadelphia the thermometer descends to 50" or 59° bdow 


the freezing point, while under the same parallel in Europe 


it descends scarcely S0°.6 below it. 


I have endeavoured to shew, in another work, how this dr- 


cumstancc which characterises the regions which Buffon indi- 


cates by the name of Excessive Climates., influences the physi- 


1 cal constitution of the inhabitants. In the United States, the 


k Europeans, ani' ' all the natives, are, with great difRcuIty, 


■ inured to the ( ■■ winters tliat have been very rigo- 


■ ' rous, not from perature, but from an extreme de- 


■ pression of the le irritability <rf" the nervous ays- 

3 - J 


k . ;^mm 
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fem is prodigiously increased by the cxcesMve heat of sumiuer ; 
and it is undoubtedly lo this cause that we must, in a great 
measure, ascribe tlie dlA'erence in the propagation of llie yellow 
fever, and the different forms of the marsh fever, under the 
Miuator, and in the temperate zone of the New World •. On 
high mountains in islands of litlle extent, and along the sltorea, 
the lineR of annual temperature take nearly the same form aa in 
warm climates, having only a less degree of curvature. The 
(fifference between the seasons, too, becomes smaller. At the 
North Cape, in 71° of latitude, and in the isothermal line of 
8^, it is almost 11° greater than at Paris, in 49° of latitude, 
and in the isothermal line of 50°. The sea-breezes and the 
fcgs which render the winters so temperate, diminish at the 
same time the heats of summer -f-. The characteristic of any 
climate is not the difference between the winters, expressed in 
d^;rees of the thermometer; — it is tliis difference, compared 
with the absolute quantities indicated by the mean temperature 
of the seasons. 

II. Difference betvieen the Winters and Summers, inJoUomng 
Hie same Isothermal Line from West to East. 

The differences between the seasons of the year are less great 
,jiear the convex summits of the isothermal curves, where these 
curves rise again towards the North Pole, than near the concave 
Bummits. The same causes, which affect the inflexion or the 
greatest curvature of the isothermal lines, tend also to equalise 
die temperatures of the seasons. 

The whole of Europe, compared with the eastern parts i^ 
America and Asia, has an insular climate, and, npon the some 
Isothermal line, tlie summers become wanner, and the winters 
odder, in proportion as we advance from the meridian of Mont 
Blanc towards tlie east or the west. Europe may be coni^der- 
fid as the western prolongation of the old coniinent ; and the 
irestem parts of all continents arc not only wanner at equal la. 
^tudes than the eastern parts, but even in the zones of equal 
annual temperature, the winters are more rigorous, and the 
summers hotter on the eastern coasts than upon the western 
coasts of the two continents. The northern part of China, like 

■ PoliHeal Euag on tie Kingdm of Ntm Spain, lorn. iv. p, fiSi 
t Leopold von Buch's TVovcfs in La^laiid, Idih. il 
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the Atlantic region of the United States, exhibits excessive clu 
mates, and seasons strongly contrasted, white tlie coasts of New 
California, and the emboucliure of the Colombia, have winters 
and summers almost equally temperate. The meteorological 
constitution of these countries in the N. W. resembles that of 
Europe as far as 50° or 5S* of latitude ; and without wishing to 
ascribe the great revolutions of our species solely to the influ- 
ence of climate, we may afGrm diat the diSereuce between the 
eastern and western shores of continents, has I'avoured the an- 
cient civilisation of tlie Americans of the west, — facilitated theit 
migrations towarcls the south, and miiHiplied those relations willl 
eastern Asia, which appear in their monuments, their religion, 
traditions, and the division of tlie year. In comparing the two 
systems of climates, the concave and convex summits of the 
same isothermal Unes, we find at New Yorle the summer of 
Rome and the winter of Copenhagen ; — at Quebec the summer 
of Paris and the winter of Petersburg. In China, at PeRin 
for example, where the mean temperature of tlie year is tliat of 
the coasts of Britanny, the scorching heats of summer are greaU 
cr than at Cairo, and the winters as rigorous as at Upsal. 

The mean temperature of the year being equal to the fourth 
part of the winter, spring, summer and autumnal temperatures, 
we sliall have upon the same isothermal line of 53' 6' (12" cent) 

At (he concoK sumniil in Asunca, \ko-b- 32° + 5a°-3 4 TJ'.S -I- Si'.S 



at long. 



in Ennpe, \ ^,g ^ WM + Si° 8 4- 6B°.* + S4'.l 
I RQ- fi -g*°-a + 5*°-^ 4 eO\S ■+ 54J1 



This analogy between tJie eastern coasts of Asia and Ameri- 
ca, sufficiently proves that,(!(ie inequalities of the seasons, of 
which we have endeavoured to fix the numerical relations, de- 
pend on the prolongation and enlargement of continents towards 
the pole ; of the size of seas in relation to their coasts, and on the 
frequency of the N. W. winds, which are the Vents de Remoun 
of the temperate zone, and not on t!ie proximity of some plateau 
or elevation of " ^'icent lands. The great plateaus of Asia 
do not stretch *" latitude ; and in the interior of the 

New Conlinet se ba^n bounded by the Allegha- 

ny Range, an untwns, and covered with secco- 

dary fonnaiioi ^han from 656 to 920 feet above 
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When we consider that the annual temperature of a place is 
nothing more than the numerical espresaon of the mean of the 
ardinates, we may imagine an infinity of entirely dissimilar 
curves, in which the twelve ordinate^ of the months have exact- 
ly the same mean. This consideration should not lead us to 
believe, that a place which has the winter of the south of 
France, that is, where the mean temperature of winter is 44».6, 
may, by the compensation of a summer and an autumn, much 
less warm, have the mean temperature of Faris. It is true, that 
tile constant ratio which is observed in the same parallel, be- 
tween the solstitial heights of the sun and the semidiurnal arcs, 
is differently modified by the portion of a place in the centre of 
a continent or upon the coast, by the frequency of certiun 
winds, and by the constitution of an atmosphere more or less 
favourable to the transmission of light, and of the radiating ca- 
loric of the earth. But these variations, which travellers have 
often exaggerated, have a maximum which nature nevo- over- 
Rteps. It is impossible to examine tlie preceding talde without 
observing, that the division of the annual heat between summer 
and winter, follows on each isothermal line a determinate type; 
thai the deviations of that type are contained between certtun li- 
mits, and that they obey the same law in the zones which pass 
by the concave or convex summits of the isothermal lines, for 
example, by 58' — 68° of West Long., and by 5" — 7°, and llff 
of East Longitude. 

The following tabic shews the oscillations, or the maxima and 
minima, observed in the division of the heat between the sea- 
sons. I have added the means of the winters and summers 
foinid at different degrees of longitude, and imder the same iso- 
therm ai line. 
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The deviations round the mean, that is, the inequality i)f the 
winters on the same iaothonnal line, increase in proportion as the 
Annual heat diminishes, from Algiers to Holland, and from Flo* 
rida to Pennsylvania. The winters of the curve of 68° are not 
i&und upon that oF 51°, and the ivintcrs of 51° are not met wth. 
on the curve of 42°. In considering separately what may be 
called the same system af climate, for example, the European 
Region, the Transatlantic Re^on, or that of Eastern Asia, the 

Ifimits of the variations become still more narrow. Wherever in 
£urope, in 40° of longitude the mean temperature rises 



.54.5 „. 36.5 *l-0 L„rt,h„.„^ "^-O '»■'> 

^5.5 r«"fro"' ]a8.t 36.1 r™.r»ft«m "^ ^^g g^ ,, 
i\.0 i L20,3 B6.8J L55 4 66.2 



In tracing^w isothermal lines betiveen the parallels of Rome 
■■nd Petersburg, the coldest winter presented by one of these lines 
Pb not found again on the preceding line. In this part of the 
globe, those places whose annual temperature is 54° 5, have not 
H winter below 32% which is already felt upon the isothermal 
line of 50°. If, in place of stopping at the moat rigorous winter 
which each curve presents, we trace the lines of equal winter 
temperature, (or the Isockeimal lines,) these lines, instead of co- 
imoding with the lines of equal annual heat, oscillate round 
tliem. As the Isocheimal lines unite piiiits placed on diSerent 
jothermul lines, we may examine to what distance tJieir s 



f 



mits extend. In conadering always tlie same system of climates, 
for example, tl»e European region, we shall find that the lines 
of equal winter cut isothermal lines, which are 9^ distant. In 
Belgium • {in latitude 52°, and in isothermal latitude 51° 8,) 
and even in Scotland, (in latitude 57", and isothermal latitude 
45° 5,) the printers are more mild than at Milan, (in latitude 

Throughtiin all Motland, 90 days of winUr have a mtoii teitiiieiature of Crom 
S6".7 to 38*. 7. At Milan, at I'adua, and at Verona, the same season h only from 
S4°-7 (o 38°.7. The obsenalions made in BBlgium and Holland, offtralsoa 
very nnnatkable OLample of an equal quantity of heat distributed in the apace of ■ 
jtar over a vast eitenl of icrrilory. The mean teiQperatnres ecatcely varj from 
Paris to Franecker, over 3} degrees oT latitude, which, in theintcriorof a continent, 
ihoutd produce a diObrencc or 'i\ degrees of annual temperature. The canal of the 
Ehannel opens towards the north. The we^I winds Uow, therefore, ovi'r a gteM 
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45" 'HH', and i&otheriiial latitude 55" 8',) and in a great part of 
Ltiinbainly. Farther tu the north, tn tlie Scandinavian Penin- 
sula, we meet wilh three very different systems of uliinate, \iz. 
1. The region of tlie west coasts oi" Norway to the west of the 
mountains. 2. The region of the eastern cmisls oi' Sweden, to 
the east of the mountains. And, 3. The region of the west 
(ujasts of Finland, along the Gulf of Bothnia. Baron Von Buch 
}iu.t made us acquainted with tlie atmospherical constitution of 
these three difteiVBUt re^ons, in which the slowest increase of 
the winter cold is felt from Dronlheim to the North Cape, 
uii the west and north-west coasts. At the Isle of Mageroe, 
(in north lal. 89°,) ut the northern extremity of Europe, under 
the paralltt of 71\ the winters are still T.S milder than at St 
i'etersburg, (in north lat. 38".8,) but the mean heal of the 
!iuniiiiers never readies that of the winters of Montpellier, (in 
north lat. 59° 4). At the Faroe Isles, under GS." of north lal. 
llie lakes are very seldom covered witli ice, and to so temperate 
a winter succee<Is a summer, during which snow often falls upon 
the pluns. Nowhere without the tropics is tlie division of the 
annual Ileal among the seasons more equal. In the temperate 
zone, under paniUels nearer to our own, Ireland presents an ex- 

|iarl of the ocenn, and during a tong rainy winter, wiih the sliy alraost always 
clouded, Ibe surfucc of the earth is less CDolcd by radinlion Ibun farthn tu (he ctn, 
ire and dry. 
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mple atill more striking of the union of very miicl winters,' 
irilh cold and moist summers. Notwithstanding a difference of 
IP of latitude, the winters there are as mild ns in Britain, while 
;^e mean temperature of the summers is three degrees less. 
This is the true maritime elimate. The month of August, 
irfaich on the same isothermal line, !n the east of Europe •, (in' 
(Hungary) has the temperature of Tl^.G, reaches only 60°.8 at 
Dublin. The month of January, whose mean temperature at 
Milan, and in a great part of Lonibardy, is only 35^.6, rises in 
&eland to S'A, and 7^2. On the coasts of Glenarm, also (in 
amih lat. 34" 56',) under the parallel of Konigsberg, the 
myrtle vegetates with the same strength as in Portugal +. It 
scarcely freezes there in winter, but the heat of summer is not 
BKpable of ripening the vine. 

These examples are sufficient to prove, that the isocheimal 
Knes deviate much more than the isothermal lines from the ter- 
xestiial parallels, In the system of European climates, the lati- 
tudes of two places that have the same annual temperature can- 
not differ more than from 4^° to 5% while two places whose mean 
winter temperature is the same, may differ more than 9° or 10 
in latitude. The farther we advance to the east, the more ra- 
pdly do these differences increase. 

The lines of equal summer, or isoth^ral curves, follow a di, 
rection exactly contrary to the isocheimal lines. We find the 
■ame summer temperature at Moscow, in the centre of Russia, 
and towards the mouth of the Loire, notwithstanding a differ- 
ence of 11° of latitude. Such is the effect of the radiation of 
the earth on a vast continent deprived of mountains. It is suf- 
ficiently remarkable, that the inflexions of the isothermal lines, 
and the division of lands and seas are such upon the globe, 
that every where in North America, in Europe, and in Eastern 
Asia, the mean temperature of the summers does not denote 
more than 36" in tlie parallels of from 45" to 47". Tiie same 
causes which in Canada, and in the north of China, sink the 
curves of equal annual heat, where the isothermal lines (those of 

• Wahlcnberg Flirra Carpal!', p. 90. 

■h Iriik TVonmcitoiu, lorn. riii. p. 116, ?03, !e9. 
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6l^8, and SS'.G,) corresponding to the parallels of 45" and iT, 



tend to raise ihe lines of equal summer or the isot/tcral curvet. 
However great be the influence of the unequal diviaon of the 
heat between the seasons, on the physical condition of nations, on 
the developement of agricultural industrj-, and the selection 
of plants for culture, I would not recommend the tracing up- 
on the same chart the isothermal lines, and the winter and sum- 
mer curves. This combination would not be more fortunate 
tlian the lines of declination, inclination, and equal intenaty (^ 
the magnetic forces, which, however, all depend upon one ano- 
ther. Instead of multiplying the intersection of the curves, it 
will be sufficient to add to the isothermal lines, near tlieir sum- 
mits, the indication of the mean temperatures of summer and 
winter. In this way, by following tlic line of 50°, we shall find 
_-l- J, in Eng- 

,»,(gJ)..„™^,(|-),.a.c.„a(-0). 

(To be continued.) 



Art. lX..—Acc(mnt oftlte Descent of the Glacier of the Wnst- 
hom, on t}ie Tlih December 1819, and tlie Destruction gf 
the Village ofRanda '. 



Th 



L HE village of Itanda is situated about six leagues above 
Vispaeh, on the soutliern or right branch of the valley of Vis- 
pach, known under the name' of tJie Valley of St Nicholas. 
The valley i$ about 2400 feet from the right bank of the Visp, 
on llie steep declivity of a hill of debris, whose stony soil has 
l>een converted into meadows by the industry of the inliabltants 
of Randa. Opposite to tliis hill is another of the same kind, 
above wlilcJi are the rocks that arc covered by the Glacier of 
Ilanda, whose lilehcf^t summit, called the Wcisshorn, rises 
^boitt 9000 fee ••- -■■illagc. The widtli of the valiey, at 
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the lieight of tlie village, nearly 250 feet above the river, is 
nearly half a league. 

On the 27th December 1819, at six o'clock in the morning, 
towards ihe eastern and most rugged side of Uie highest peak oC 
the Weisshom, a part of the glacier which covers it having be- 
come loose, precipitated itself with the noise of thunder on the 
mass of ice below, and announced, by the most frightful crash, 
the ravages which threatened the valley. At the instant when 
the snow and ice struck the inferior mass of the glacier, the 
paftor of the village, the sacristan, and some other persons, ol>- 
eerved a light*, which almost immediately disappeared, and 
left every thing enveloped in the darkest night. A frightful 
faurricane, occasioned by the pressure of the air, immediately 
succeeded, and in gn instant produced the most tremendous de- 
vastation. The precipitated masses of ice did not reach the val- 
ley, but the hurricane occaaoned by their fall was so violent, 
that it carried substances several toises up the mouiitiuns ; tore 
up by tlie roots the largest larch trees at groat distances ; pro- 
jected blocks of ice of some cubic feet beyond the village to the 
distaiice of half a league ; carried away the spire of the steeple ; 
levelled several houses with the ground, and carried the car- 
pentry of several edifices more than a quarter of a league beyond 
t the village, into the forest which lies above it. Eight goats, 
L which were in a stable, were whirled to the distance of several 
I hundred lolses, and, what was very singular, one of them was 
F found alive. At the distance of more than a quarter of a league 
f nbove the village, the bama opposite the glacier were complete- 
\ )y unroofed. 

Upon the whole, nine houses in the village were totally 

I destroyed, and the other thirteen more or less damaged j cigli- 

■teen granaries, eight small dweUing houses, two mills, and 73 

, are oitlier destroyed, or so much injured as to be of 

3 use. The crops, too, arc almost totally lost, both for man 

lend beasL Out of twelve persons overwhelmed by this cata- 

■ It KOQld he desirable to have a satiafaelory explanation of this phenomenon, 
Fwliichi in »o far an wc know, has not been obseried in similar poses, and which, 
K'lB the darkness of the night, was loo striking (o be attributed to any illoaion.— 

no hcKitalion in conridering ilie light here mentioned as electrical, and 
IS to thai which is developed by breaking trystjllicd sugar, &c— En, 
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fitropiie, ten are still alive, the eleventh was taken out dead, and 

tlic twelfth has not yet been found. 

The avalanche, consisOng of a mixture of snow, ice •, and 
Blonei, covers the fields and the meadows below the village for 
the length of at least 2400 feet, and for a width of 1000. The 
mass which ha« descended is nearly ISO feet liigh ; so that the 
■whole body of ice precipitated is about 360,000,000 cubic feet. 
The amount of the damage has been estimated at S0,000 francs. 

It is a rcmnrkable circumstance attending this event, that 
some bams on the otiier side, below the glacier, and which the 
avalanche hail almost covered, remained uninjured, and were 
never touched by the hurricane; but, what is stiU more difficult 
to conceive, two persons only have lost their lives in this disas- 
ter, although several families were carried away with thar 
houses, and buried in their ruins, and in the ivreaths of snow. 
The prompt assistance afforded by the pastor, who did not Buf. 
fer personally, and of the two sacristans who escaped, contribu- 
ted to save several lives. 

This is not the first time that the village of Kanda has expe- 
rienced a disaster of this nature. In 1636 it was destroyed by 
a fimilar avalanche, by which S6 persons lost their Uvea. It is 
said that the whole glacier of Wcisshom then fell. Two other 
aval^iches, less considerable, took place in 1736 and 17S6, but 
not exactly in the same place. 

On the present occasion, only a small part of the glader fell 
down ; and it is difficult to concdve how the remmnder, depri- 
ved of its support, can be sustiuned. EntTmous clefts can be 
perceived in it by good telescopes, and these had been long ago 
noticed by the chamois hunters. The part of the glacier which 
has iaJlen is sdd to have been separated from the rest by similar 
clefts. There is therefore great reason to dread, that the 
glacier cannot much longer maintain itself upon this steep ridge^ 
and that the rest of the village of Randa may be completely de- 
Btoyed by the avalanche which still threatens it. No human 
skill can prevcnt'lhis catastrophe, and therefore the inhabitants 
of the unfortun mune must either fortify themselves 
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figainst the danger, or emit their habitations. The most obvious 
mean of defence, is the erection of a high and strong rampart, 
^hich would resist the influence of the hurricane ; but this ram- 
part, by preventing the circulation of air, might render the vil- 
lage of Randa still more insalubrious, and more subject to cre- 
tinism than it actually is, and it is still doubtful, whether or 
not this wall would shelter them from the storni. 

It might therefore lie more advisable Id alwndon the place, 
and in order that the inhabitants might not he removed far from 
the meadows, it would be necessary to rebuild the village about 
half a league farther up, towards Tescli. The poor inhabi- 
tants, however, cannot adopt either of these methods of safely, 
unless the Government, and the other communes of the canton, 
afibrd them the necessary assistance. 



Art. X — Hlsiorkal Account of Ditcoverica respecting the 
Double Refraction and Polarisation of Light. {Continued 
from Vol. III. p. 154.) 

Period II. Containing an Account of Hut/gens' Tlieory 
tf Double Ref-acticm. Concluded from Vol. iii. p. 164. 

,N the section of the crystal which has hitlierto been con- 
Bdered the unusually refracted ray, lies in the plane which 
;s through the incident ray, and cuts the surface of the 
lystal at right angles. In all other sections, however, tlie re- 
fracted ray is turned out of this plane. 

In order to explain the cause of this, let ABH, Fig, 1. 
plate IX. be a perfect rhomb of the spar, so that the obtuse 
]|ngles are bisected by the line EF, and the acute angles by 
AH perpendicular to EF. 

Let the ray RC be incident in the plane which passes 
through AH, and let C be conceived to be the centre of a 
lemi-spheroid, QG gg M, by which the light is propagated in 
the crystal, and whose sectjon by the plane AEHF forms the 
ellipse QG qg, whose greater diameter Q j in the line AH, 
"•ill be one of the great diameters of the spheroid ; for since the 
^is of the spheroid is in the plane pa.ssing through FEB, to 
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which QC is perpendicular, il follows ihat QC is also perpendi- 
cular to tlie axis of the spheroid, and consequently QC q one of 
its great diameters. The smaller, diameter G^ of tliis ellipse 
will be to Q 9 as CG to CP, Uiat is as 98779 to 105038. (See 
this volume, p. 150, par. 2.) 

Let N be the spate described by the light in air, while in 
Ihe crystal from the centre G, it forms the spheroid QG qg M, 
ihcn having drawn CO perpradiciilar to CR, and in tlic plane 
passing through OR and AH, let OK be taken equal to N, and 
at right angles to CO, so as to meet AH in K. Drawing Ch 
perpendicular to the surface of the crystal at C, and suppoidng 
CM to be the refraction of the ray which falls perpendicularly 
on the surface, let there be drawn a plane through the line CM 
and KCH, making in the rhomboid llie semi-ellipse QMj, 
which will be given since the angle MCL is known to be C° 40', 
Now, a plane touching the spheroid at the point M will be 
parallel to the plane QG 5, (See this vol. p. 150. par. 2.) If, there- 
fore, throng^i tliepointK we draw KS parallel to G^, andconsc- 
cjucntly to QX, a tangent to tlie ellipse QG q in Q, and con- 
ceive a plane passing through KS, and touclnng the spheroid, 
the point of contact will necessarily he in the ellipse QM 5, be- 
cause Utc plane passing through KS, and the plane which 
touches the spheroid at the point M are parallel to QX the 
tangent, as appears from the Lemma in the note upon page 282. 
Since this point of contact is in I, then making KC, QC, DC 
proportionals, drawing DI parallel to CM and joining C and 
I, CI will Ijc the refraction of the ray RC. All this will lie 
manifest, if, in considciing CO perpendicular to RC, as a por- 
tion of a wave of light, we can demonstrate that the continua- 
tion of its place at C is found in the crystal at I when O arrives 
in K. 

If wc lake C c as the width of a portion of the wave, 
let the rcclanglcs CO o c be considered as a portion of the wave, 
and let the rectangles CKAtjCUc, Klik, OKA'obe com- 
pleted. When o has arrived at K Ic, ali the points of the 
wave CO oc will I ■ 'ived at the rectangle K r, by lines 
jwralicl to OK, an 'nits of their incidence there are 

I'rirmcd in the crys ' cm i spheroidal waves similar, 

and similaily fiitiiai nheroid QMy, all of wlycii 



1 



W Account o/'Huyg«w' Theory mf Donlk Refrcictton. 979 
■'Jteccssorily touch the plane of the p.ira]let()gram £1 ik nX. l)ic 
KjMine instant that O o comes to K k. This is easily understood, 
Bfjnce such of these hemispheroids as ha,\e their centre along 

■ the hnc CK touch this plane in the hue KI, (^hich is deinoi^ 

■ Hb^ted in the same manner as we have done that of the oblique 
■^^y in the principal section througli EF,) and such of them as 
K)iave thdr centres in the line C c touch the same plane K i in 
■^le Une I i, being all those that are simUai' to tlie hemisphcroid 

■ QM q. Since, then, the rectangle K i is that which touches all 
KUie spheroids, it will be the continuation of the wave CO oc in 
W f^e crystal when O a has arrived in K k, on account of the ter- 
Visination of the motion, and the quantity of it which is there 
[ greater than any where else. Hence it appears that llie point C 

of the wave CO o c has its continuation in I, that is, that llic 
ray RC is refracted into CI. 

As the proportion of the refraction for this section of tlie 
. crystal, is tliat of the line N to the semidianictcr CO, the refrac- 
f lion of all incident rays may be easily found in the same way 
I fs we have already shewn for the section through FE, and the 
F demonstration will be the same. This proportion, however, is 
P Ipss here than in the section through FEB ; for it was as N to 
^ CG, that is as 156962 to 98779, or nearly as S to 5, whereas 
it is there as N to CQ, half the great diameter of tlic spheroid, 
r 156962 to 105039, or nearly as 3 to 2, a result agreeing 
I perfectly with observation, 

This difference in the ratios of refraction produces a very 
ttngular effect. When the crystal is placed on paper, conttun- 
r Ing letters or any other mark, the image formed by the unusual 
' refraction appears more elevated when the two eyes are in the 
f plane of tlie section EF, than when they are in the section AH, 
and the difference of these elevations appears from the ordinary 
Tefraction, whose ratio is as 5 to 3, which always raises the let- 
ters equally, and higher than is done by the irregular refrac- 
tion. For the letters, and the paper on which they are written, 
appear as on two different stages at the curve line, and when the 
eyes are in the plane AH, these two stages are four times more 
distant from one another than when the eyes are in the plane 
pF. 

In order lo shew the cause of this, let the plane of Fig. 2 , 
Plafc IX. represent llic section through AH, or Q ij and CL^,, 
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in which section is the ray RC. Let the semiellipticaJ plsHi* 
passing through Q q and CM be inclined to the first at & W, 
and, therefore, the refracted ray CI is in that plane. Then, if 
I, a point in the bottom of the crystal b seen by ihe rays ICR, 
I c r refracted equally at C, c, and, therefore, equidistant from 
D, and reaching the eye at R, r, the point I must appear raised 
lo S, the intersection of R, C, re, and in the line DP perpendi- 
cular to Q5. If IP is then drawn perpendicular to DP, SP 
will be the apparent elevation of I above the bottom of the 
crystal. 

Let there be described upon Q 3 a semicircle cutting OR in 
B ; let RV be drawn perpendicular to Q q, and let the propor- 
tion of the refraction for this section be that of N to CQ. Then 

N : CQ ^ VC : CD. But 

VC: CD^VB:DS. Here 

N : CQ ^ VB : DS. 
I^et ML be draivn perpendicular upon CL, and because the 
eyes at R and r are supposed to be about a foot from the cry- 
stal, and the angle RS r very small, we may consider VB — CQ 
and DP-CL, whence N : CQ = CQ : DS. But N=156962, 
CM being 100000 and CQ=105032, consequently, DS=70283. 
But CL = 99324 = Cos MCL, or 6° W, CM being radius. 
Hence, DP : DS = 99324 : 7028S, which ^ves the elevation 
of the point I by refraction. 

Let us now consider what takes place in the other section 
LF, Fig. 1. Let GMg-, Fig. 3. be tlie semiellipse already 
considered in Vol. iii. p. 150, par. S. and 3., and which ^is 
formed by a section of a spheroidal wave, having C for its cen- 
tre. Let the point I be seen as before by the eyes at R and r, 
and CR and cr being equally inclined to the surface of the 
crystal. Drawing CI parallel to CM, the refraction of a per- 
pendicular ray, DC and D c will be equal, (See Vol. iii. p. ISO. 
par. 3.) The point I will obviously appear at S in the 
line DP, and if IP is drawn perpendicular to DP, PS will 
be the elevation of the point I. Let there be described 
upcm G^ a semicli "R in B, let BV be drawn per- 

pendicular to G^, 'io of refraction in this section 

be that of N to I is the refraction of BC and 

pi parallel to C y Vol. iii. p. 150. par. 1. 
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\C: CD-N:GC, bul VC : CI) = BV : DS. Let ML be 
<!rawn perpendicular to CL, then, as forrnerly, we may consider 
BV = CG, and DS a thi/d proportional to N and CG. Hence, 
DP- CL. But since CG = 98778, CM being 100000, N is = 
156968. Wbence DS = 62613, but C;L - 99324, consequent- 
ly PD ; DS = 99324 ; 62163, and, therefore, the elevation of I 
by refraction is known, and is greater tlian in the section AH, 
Pig. 1. 

But by the regular refracUon of tlie crystal which was the 
value of 5 to 3, the elevation of the point I or P will be | of 
OP, as appears fnini Fig. 4., ivhere P being sei'n by Uie rays 
PCR, P cr e<iuitlly rcfractL-d at the surface C c, it will appear 
at S ill ihe purpeiidicular I'D at die intersection of RC, re; 
and it is known that PCiCS = 5:3, since PC:CS:nHin 
CSP or DSC : sin SPC. Since the eyes at it, r arc supjiosed to 
be at a considerable distance above the crystal, we may reckoa 
PD ; DS =; PC : CS, and, consequently, the elevation PS will 
also be J of PD. 

If wc take a straight line AB, Fig. 5., for the thickness of 
the crystal whose bottom is at B, and divide it, in the ratio of 
the elevation above determined, at the points C, D, £, making 
A = »,AB; AB: AC = 99324 to 70283; and AB; AD = 
99324 to G2163, these points will be as in the figure, and will 
accord with the results of observation. That is, when the eyes 
are in the plane KF, Fig. 1., or the short diagonal of the 
rhomb, the regular refraction will rmse tlie letters to E, Fig. 5. 
and the irregular refraction tu D ; and when the eyes are in the 
l^ne AB, Fig. 5. the regular refraction still raising the letters 
to E, Fig. 1. the irregu ar refraction will raise them only to C, 
the elevation CE being quadruple of ED. 

Id all other portions of the eyes, the unusual image does not 
appear directly above the usual one, but separates from it, be- 
ing removed farther from the equilateral solid angle of the crys- 
tal. In these cases, the unusual image of P will have an ele- 
vation intermediate between 13C and BD. 

We shall now proceed to point out the method of finding the 
uniisual refraction in all other sections of the crystal be^de the 
two we liave considered. Let us take any fac# of the crystal 
in which is the ellipe HDE, (Fig. 6.) whose ccnlre is also the 



SS2 Acrvvnt fi/'Hiiygi'iis' 'Vhi-onj ofDouhk Refraction. 
tentre of the spheruid HME, in wliicll tlw light is propagated, 
and of whidi tliia ellipse is tlie section. Let it be required to 
find thi.' refraction of the incidetit ray lU", 

Tlirough RC draw a plane perpendicular to the plane of the 
ellipse HDE, cuttiu',' it in BCK. In this plane draw CO per- 
pendicular to Cll, and draw OK so as to be perpendicular to 
DC, and equal to N, which is tlie space described by light in 
air, while it is propagated in the crystal by the spheroid HDEM, 
then draw KT perpendicular to BCK, and in the plane of the 
eU'ipse HDE, and conceive a plane drawn through KI, and 
touching the sphcroul HME in I, the straight line CI will be 
the required refraction of RC, as may be easily shewn from the 
danonstration in p. 27Y, 278. 

In order to determine the point of contact I, let there be 
drawn HF parallel to KT, and touching the ellipse HDE in 
any point H. Having drawn CH meeting KT in T, let there 
be conceived to pass through CH and through CM (the re- 
fraction of the perpendicular ray,) a plane which forms in the 
spheroid the elliptical section HME. Then it is certain by 
the Lemm.a. demonstrated below ", ihat the plane passing 

* Lemmj.— Z/' a ipheraid is touched by ti right Uusj and aha liy tteo tir more 
planet pnrullel^a this Uni, liovgh not <o one aaakcr, all the pciui nf conlart, bttk 
nf the Ihe, and if ike ptaaa a-ill be in lit aemftUip.e fatmed by a plane pOMiits 
thrimsh iht centre of the tpheriad. 

Let Ihe spheroid LED, Fig. 7., be louched Ijj the line BM Hi llie pirint B, and 
alBQ bj pl.ines paroUtI to Iliis line at the points and A, wc rao-.t demonsttnle 
that the poinli B, O, and A are in the xamc elUpw, formed in the Ephcmid b;i !• 
plane passing lliTuugh its centre- 
Through BM and the points O, A, draw planes parallel to one another, and 
shieh, in cutting the spheroid form the similnr and similarly Utuated elllpSFB 
LBD, POP, QAQ round their centres K, N, H, in the same diameter Of Ibe 
spheroid, which Mill also be Ihc diameter of the ellipfia made by the section of a 
plane passing tlitough the centre of Ihe spheroid, and cutting the planes of llw 
three above mentioned ellipses at right angles, all which is manifest from 
Prop, XV, of ArcJiimcdcs's book on Conoids and Spheroids. Moreover, tha two 
lajt planes drawn through 0, A will, in cutting the pianos which much the spbe- 
ruid ill thcsD points form straight lines OH, AS, which will be paralld to BM, 
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through KT, and touching the spheroid, will touch it in a 
prant of the ellipse HME. But this point is necessarily the 
pmot I which we are seeking, since the plane drawn througli 
TK cannot toucli the splieroid in more than one point. This 
pnint I is easily determined, since we have only to draw from 
T, which is in the plane of this ellipse, the tangent TI, in the 
nanner already slicwn. For the ellipse HME is given, of 
«hich CH and CM are conjugate semi diameters, because a 
ight line drawn from M parallel to HE touches the ellipse 
rHME ; for a plane drawn throtigli M, and parallel to the plane 
DE, touches the spheroid in M, as appears from Vol. iii. 
p. 149, 150. Besides, the portion of this ellipse ivilh respect, to 
the plane passing through IIC and CK is also given, whence it 
will be easy to find the position of the refracted ray CI with 
respect to RC. 

We may here observe, that the same ellipse HME sencs to 
find llie refractions of every other ray in the plane passing 

^ through RC and CK. Because every plane parallel to HE or 
3'K, wlijcli shall touch the spheroid, wilt touch it in this ellipse 
,liy the LEMMA already demonstrated. 

Huygens next proceeds to shew, that hy cutting the crystal 
in different directions, he found the unusual refraction to be ex- 
actly the same as the preceding theory indicated. 

In order to explain, says he, what these dkections are, let 
ABKF, Fig. 8. be the principal section through the axis of the 
crystal ACK, on which will be tlie axis SS of a spheroidal 
mve of light, propagated in the crystal from the centre C, and 
die straight One PP, which bisects SS at right angles, will be 
one of its great diameters. 

But as in a natural section of the crystal, made by a plane 
GG, parallel to two of its opposite surfaces, the refraction of the 
-HirfaceB is regulated by the heraispheroids GNti, as has been 



dismctcn LD, PP, QQ parallel, Iheir conjugate diame 
be parallel : And the centres K, N, R being in Ibc 
the parallels B,K, ON, AR will be necessarily in 
by this diflineler of the spheroid, nnd consequently th< 
same ellipse formed by the intcrsectinn of iliis plane, w 
lanifest that the demonstrallDn would be Ihe same, if 
gberc were others in which the spliercid iiaa luuthed hv ])1bt 
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furmerly explained ;— ^oin cutting the crjsial through NN,liya 
plane perpendicular to the paraUeJogram ABKF, tiie refraction 
of the surfaces ought to be regulated by the heniispheroids 
NGN ; and in cutting it through PP perpendicular to the same 
parallelogram, the refractions will be regulated bv the spheroids 
PSP; and so on with other sections. But I saw, that ance 
the plane NN is almost perpendicular to GG, forming an ang^ 
NCG, which towards A is 90° W, the hemispheroids NGN be- 
come similar to GNG, since NN, GG are both inclined 45° 20" 
to the axis SS. Consequently if our theory is true, the surfa- 
ces produced by the section NN should have the same refrac- 
tion as tliose produced by GG, and so should all other sections 
inclined 45° Sff to SS. 

I saw likewise, that in cutting the crystal by a plane FP, 
perpendicular to the axis SS, the refraction of the surfaces 
ought to be such, that the perpendicular ray suffers none at all, 
and that oblique rays should always have a refraction different 
from the regular one, and by which objects placed under the 
crystal were less elevated than by the other. 

In cutting the crystal likewise by any plane passing througfa 
its axis SS, like the plane of Fig. 8. I saw that the perpendicu- 
lar ray ought not to suffer refraction, and that oblique rays 
should have different measures of the irregular refraction, ac- 
cording to the situation of the plane in which the ray was inci- 
dent. 

In all the directions now mentioned, I have found these ef- 
fects produced, and I have no doubt that the same successful re- 
sults will be obtained in every other direction. From which I 
conclude, that we may form out of this crystal solids similar to 
those which are natural to it, which will produce in all thedr sur- 
faces the same rcgtUar and ii-reg^dar refractions as the natural 
refractions, but which cleave quite differently, and not parallel 
to any of their faces. Hence it appears, that it is by no means 
in the disposition of the plates or strata of which this crystal 
appears to be composed, and according to which it cleaves in 
three different dir ' that the cause of the extraordinary 

refraction resides would be in vain to seek for it 

there. 
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fScmarks on Hut/gens' Discoveries. 
The preceding analysis of thi; plicnomcna of double refrtui-' 
lion as exhibited in Iceland spar, will always be considered sm 
an example of the fine genius antl discriininaiion of Iluygens. 
By means oi' the happy idea, that jigjit was propagated through 
this mineral iii spheroidal in place of spherical waves, he was led 
to ti coi+ect generalisation of the phenomena, whlcli possesses 4 
high ^-aiu^, independent of the hypothesis 6n which it is foiifiJ^. 

Hiiygens, however, never intended, that the law to which he' 
had referred the double refraction <if Iceland spai', should be 
conadercd a-s the law of double ref raclion. On the contrary, he 
niiuntains, that he had found, by direct exjxiiTmenl, that tlie on- 
ly other doubly refracting crystal with which he was acquainted^ 
namely, Rock Crystal, had its doubk refraction regulated by 
an erlHrdy different lavfy ike light being propagated through if 
in two spherical waves:, one of ■which was a little slower thtm 
the other*. This result was obtained, by cutting prisms of 
rock-crystal in different directions, ami is mentioned in his 
Preface, as a new remark which he had niatle after llie fii'st 
copy of his treatise had been communicated to some of the 
Jlenibers of the Academy of Sciences: Huygens, therefore,' 
proposed two different laws of double refraction, the one for 
Iceland sjjar, and the other for Ilock-crystal. The last of these; 
founded on incorrect observations, has no existence in nattirei 
while the firet represents the phenomena of Iceland spar, with- 

I the limits of th^ errors of obsei-vation. 
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' As this passage is verjr intcreBting, rre shall give it in hid owti words. 

" La double emaimticili d'ondes de liuniere, que je m'estoia imaginie, me devjnt 
plus iirobalile apres certain phenonicne que j'abservny dans la crystal oidlnwe 
(llock ccyHtel), qui croit en (tame hevagonc, ei qui, a cause de cette regulaiiti, 
iseAible auBsi eatre canipase de pudculea de cenaine ligaie, et rangees axtc ordte. 
C'edtoit que ce ctistal a une double reflnctioQ, aumi bien que celuy d'laland, quay< 
que moins eridente. Car, en ajant fait taiUer des priames bien polis, par des sec. 
tions diflercnt^ii, je rcinarquay dans tons, en regardant la flame de la chnndelle 4 
irttvcni, ou le plomb des vitres qxii sont ani fenetran, quo tuul [inroiBaoit double, 
quoyqu' ovcc des images, peu di^tantos ciilre ellei. 

" Or, cette doable refniCllan, suivant ma theorie cy dessus etahlie, aeinbloit de^ 
wtaadcr une doubta emanaliim iTaniiei de ZumierE lonl devx tplieri^uei (car lea deux 
r^hterihiu taut rtgulUira), et lea vnei leulemcnl nn jieu jJui Itnla que lei autre)." 
Traiil de la Lunitte, chap. v. g £0, 21. 

roLi in- xoi 6i ocTOHES 1820. w 
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Aht. XI. — ■0« /fif Temperature of the Afferent Mines in 
America *. Ey Baron Alesaxdeb de buMnotCT. , 

Minei of New Spain. 

CjCANAXUATo is situated in latitude SI"©' 15", and the h«ght 
uf the plain if< about 1100 toiscs abgve the level of the sea. 
The mean leniperatnre of the air is probably 60^.8 of Fahren- 
heit. The mine of Valenciana is so wann, that in the deep- 
eat parts the miners are constantly exposed to a temperature of 
91=,4. 

In September the air nilbont the mine vm 
Between Desparlui del I'm Kucm and Bat 

lU San Pablo, 
lu the Lcitb (Plaaes) afSan Btrnaria, 

The spring which comes fi-om the same veins at the depth of 
1C38 feet, has a temperature of 98°. 2, and is 5°. 4 warmer than 
the air of the levels (planes) in which the miners work -f-. 

The mine of Rayas, near tliat of Valenciana, is erroneously 
regarded by the miners as much warmer than the levels of San 
Bemartlo. I have found the thermometer. 

Temperature. Depth in Feet. 

Near the Boca de la Mlnii, - fit) .4 

In the levels, - - - 92".7 C30 

In the mines of Villalpando, three leagues to the north of 
Guanaxualo, on a plateau of 1330 toises, I have found the 
thermometer. 

Temperature. Depth in Feel. 
In the open air, _ . . 72". 3 

In the levels, - - - 84 .9 436 

It was in the mines of Guanajuato that there was heard, in 
1784, a subterranean noise, unattended with any shock. The 
volcano of Jonillo, which broke out of the earth on the 14th 



■ These observD 
n. liii. p. SOT, ft- 

+ In the N'hieU 
r tpting i>^ said to 



been just pubhshed in Ilie AnnaUi de Cla»' . 
■I joumak of M. Hun 

del Andes, No . 336, the temperature at 
111" it ii SC.B Cent- or 98'.2 of Fahtni. 




M. Humboldt on Oie Temperature ^ Mines in America. 287 
.September 1759, is fifty leagues distant from the metalliferous 
transition rocks of Guanaxuato. There are warm apringB 
KTound Guanaxuato which issue from a basaltic conglomerate. 
Those of ComangUIas which I have examined, have 205°. 1 of 
^mperature. 

The mine of Cabrera, near Moran, (latitude 90° Iff 4") has 
I altitude of 13S1 toisee, and a mean annual temperature pro- 
.Imbly of SO". 4. I found 

Tempeiatarc. Depth in F>at> 

external air, ... - Sep V> 53».2 



I the Gallery drl ConJe it JU^a^ without -i 
■n; trace* of metal in the Craoallioii J. T0°.8 
porphyry, ) 

Vubtemmean water at this place, - - 6%".% 



In the village of Tehmlotepec near Tasco, where the latitude 
^ 18" 35' 0", its altitude 919 tolses, and the mean annual tem- 
lieraturt^ probably 68", I have found the thermometer, 
^*^ Temperature. Depth In Pe«f> 

of the mine in the day-time, - . 80" 

o, during the night, - - - 61°.7 

Xn the Gallery of San Ignacin, where there was > ..q _ .^j. 

. no miner, and no current of air, J 

Id the water of the mines at the sainc place, - 68" 354 

At Moran, the waters of the mines was T^.S colder, and at 
Tehuilotepec 7". 7 colder than the air of the mines *. 
Mines of Peru. 
The only observations made at great depths, but in parts of 
^e globe raised more than 1800 toises above the level of the " 
«ea, are those of Hiialgayoc, near Micuipampa, on the back of 
Jhe Andes of Chota, in south latitude G° 43' 38". The height 
t^ the plateau is 1816 toises, and the mean annual tempera, 
ture of the air at this height is probably 46°. The metollife- 
itous mountain of Hualgayoc, which is insulated in the plateau, 
Appears to be more than 2100 toises above tlie level of the 
ocean. 1 found the thermometer to stand thus : 

In the mines of St Ana, in the kingdom of New Granada, r have fonnd 
r of the interior every where lO'.S, when the air without waa in the day. 

time Ti°.5, and in the night 63°. T, but the depth of the mine waa scarcely thirty. 

Cve toises. It is situated in S" IIY of north latitude, has 500 toises of height, 
;n A region whose mean annual temperature is probably from 690,8 to Tl'.fl. 



y.*i6 M. lltiiiibuldl on the Tcmprfafure of'Mlncs in America. 

TemporatuiC Deplh in FetU 

In the open air, - - 9* to lO^.S 

In ilie Mina de Guadalupe, - 67 .7 iinlmown. 

Water uf the mine, - - 52 .2 

In the Mina PUrgatorto, wliich is extremely dry, the idr was 
Gl".^. Siidi a tehiperatiire in th^ intferior of the earthi and 
afinost at the height of the Peak of Teneriife, is undoubtedly 
very remarkable, 'i'he lliemionieter in these countries Stands 
at from 41" to 48* in the day-time, and from 32". 7 to 35". 6 
in the night. The Jwint where I Ineasurod the teiiiperatui-e at 
Purgatorio, is nearly thirty toises lower than tijat of Guada- 
lupe. It is almost impossible to determine the depth relative 

10 the surface of the earth, because the insnliited moiuitain in 
which the mines are wrought, has a very irregular deelivity. 

11 is auffleierit to recollect liiat the levels ol' the two iiiines are 
a little above the level of tlie Plateau of Micuipflmpa, and from 
550 td 600 toises Ik-Iow the summit of the Mountain Hual- 

Two points in tlie interior of this mountain of 1840 toises of 
absolute height, hav6 therefore 57".? and 67''.3 of temperature, 
"When llie surrounding air has a mean tenipetaturc uf 40°, the 
water of the mitics is in the same jtlacea 52". 2. 



Art. XII— On the Eiriplicity of the Earth. By William 
WaxTs, Esq. Communitateil by the Author. 

t^aoBLEM. -L O determine the ellipticity of the Enrth, and 
tite mcreast. of gravilj from the equator to the poles, on the liy- 
potht-sis, that the greatest enoi m tliL ob'fervations of the 
Itngthi of thi. bLeondo jKndulum, is let* iJian in every otlicr 
Llliptital figure, assuming toi data tin, obs^nations of the 
lengths of the seconds prndiilimi, made by Captain Kater, at 
the difkitnt [xiints of ihi, Biiliah uitndnn, fiom Unst to Dun- 
now,, as sL^ltd i I k publi-.'itd ni this Journal, vol. ii, 

I- ■>-' • 

■ In Cij*t!un Knloi ' { 

(■i.mnions to Iw [iiiiU^t an 
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In order to lind tlie elliptical figure of the earth, in wliich the 
greatest de%*iation in the measures of the JengtJis of the seconds' 
pendulum is less tlian in every otlier elliptical figure, it will 
be requisite Iq seek sucli values of the unkiioWn quantities in- 
volved in the problem, as cojresppnd ip the best manner jxjs- 
sjble with the whole of tJic observations. This is what MM. 
Mathieu and Blot have done, by means of thp mcthpd of Ipa^t 
squares ; and I sliall adopt the same method in tie following 
investigation, on account of its superior advantages ovpr every 
Qtlier mode of computation, in questions of this nature. 

Let /,, 7;, ?,, Sic. represent the lengths of the seconds' pen- 
dulunii as determined upon tlie different points of the British 
meridian ; let *,, s^, *,, &c. denote the squares of the sines of 
the corresponding latitudes; suppose that in the ellipse sought, 
|lie length of the seconds' pendulum is expressed by a function 
of the form Z = jr+^sin'L, or 1= x+ sy; in which equation 
^ represents the lengtfi of the seconds' pendulum at the equ^ 
toCj, (vhere the latitude L is nojhing ; and y is the excess of tjje 
length of tlie seconds' pendulum (it the pole, above that at the 
equator : since in the elliptical liypotjipsis, the length of tlie pen- 
dulum is known to vary, as the ^(lu^e of the sine of the lati- 
tude; then by calling the error^ of observations, x,, z^, Xj, Btc, 
^e shall have the foljowjng equations of con^lition : 
Ij -^ X — s^ . tf = z^, 
h — a? — ^s( -^ = ^1, 
ri I, •— a: — j,.j/ = 3,, 

k ■ ■■ ■ ■: 

for if we compute Uie values of j, , or sin^L, for each of the . 

pjaces where the obser^-ations were piade, the fprmula 

^ + ^ sin 'L, will represent, in each place, the length of the se- 
conds' pendulum ; then if we subtract this expression from the ■ 
ob&er>ed (pngtli of the pendulum, fhc difference :;will represent 
t]ie erfor of the pUiptic hypothesis, 

By pfoceeiling in this uianncr, with the results of the obser- 
vatioEts g,t each slatiopj as specified in the preceding table, w^ 
shall forjn the seven following equations of conditio 
30,17146 — ar — 0,76136070 . y = z^ 
39,16159 — .T — 0,71419880 . y = s, 
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39,15564 — ff — 0,68694728 .y = z,, 
89,14600 — x — 0,64556764 .y = x^, 
39,14250 — J7 — 0,62460442 .y - a^, 
39,1S929 — X — 0,61280052 .y = z^, 
89,13614 — X — 0,59751668 .y = z.,. 
Now, by tlio principle of least squares, the values of x and y 
ought to be determiDed in such a. nionner, that the sum of the 
squares of the errors z,, jKj, Zj, &c. may be the least possible : 
and to satisfy this condition, it will be requisite Lo form the 
equations of minimum for each of the unknown quantities x 
and y, in particular, by multiplying all the terms of each of the 
equations of condition by the coefficient of the unknown quanti- 
ty, taken with its proper sign, and then find the sum of all the 
products. 

By performing this opcraUun successively, with each of the 
coefficients of the unknown quantities, upon all the equations of 
condition, we shall obtain as many different equations as there 
are unknown quantities. These equations will all be of the 
first degree, and it will only remain to determine the unknown 
quantities by the ordinary process of elimination. 

Then the values of x and y, determined in this manner, will 
be the most proper to represent the best possible observations, 
tiince they will give a system of errors which differs less from 
the truth than any other system whatever. 

Since, therefore, the coefficient of x is unity in all the equa- 
tions of condition, the equation of minimum relatively to x will 
be found, by taking one-seventh oi' their sum, and putting the 
quotient etjual to zero ; Thus we shall find, 

— 39,15036 -\- x->r 0,66328595 .y~0 (1.) 

In like maimer, if we multiply each equation of condition by 
the coefficient of y in that equation, the following result^ji 




— 29,8238492 + x . 0,7C13G670 + y . 0,57967933 

— 27,969ifi73 Ar X . 0,71419880 ■+ y . 0,51008004' 

— 26,897 1,68694728 + y . 0,47189664 
_ 25,271 " 1:556764 + y . 0,41675753 

— 24,44* tG044.2 + y . 0,39013081 

— 23,984 '.80052 + y . 0,37552451 

— 33,381^ 51630 + y . 0,35703683: 
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tiie sum of all these quantities being divided by 7, and the ag- 
gregate result made equal to zero, wc shall obtain 
— 25,9685S58 + 0,66328595 . x + 0,41301352 . ;/ - . . . . (2). 
This is tlic equation of minimum, with respect to y ; and if we 
elinunate y from the equations (1) and (2), ivc shall find 

0,2058309 — 0,00525132 . ^ = ; whence we deduce 
a: -39,0136648. 
This is the length of the seconds' pendulum at the equa- 
tor; and by substituting this value of x in the equation (S), 
we shall have, 

y = 0,2062634-8 ; 
ihereforc, in general, the absolute length of the seconds' pcndu- 
luni, as deduced from the preceding experiments of Captain 
Xater, will be 

I = 39,0135618 + 0,20626318 sin " L . 
-This formula gives for the length of the seconds' pendulum, in 
^Ibe latitude of London, 39,1399631 inches of Sir G. Shuck- 
l|)urgh''s scale. 

Hence it follows, that the ratio ^ = 0,00528697, will ex- 

X 

press the total lengthening of the seconds' pendulum from the 
cquatiM* to the pole, or which is all the same, tlie total increase 
of gravity. 

But Clairatdt has demonstrated, in his excellent work on the 
'figure of the Earth, that, in every hypothesis relative to the 
' interior nucleus covered by the ocean, the sum of the total in- 
crease of gravity, from the equator to the poles, determined as 
above, together with the earth's cllipticity, is always the same, 
.and equal to five halves of the ratio of the centrifugal force, to 
the force of gravity at the equator ; that is to say, this sum is 

equal to wU. or 0,0086505188. If, therefore, we call thi 
^ 115j 

, dliptidty C, we shall have 

C -I- 0,00528697 = 0,0086505188, 
C = 0,003635188 ; 
or, by reversing tlic fraction, 

C = ■ — - , the required compression of the eartlt. 



] 
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This value differs very little from • -■ ■- , the compreasion 

%vhicli M. Biot has deduced from the observations that have 
been made upon the different points of the French meridian, 
ftom Forraentcra to Dunkirk. But by correcting the latitudes 
of Formentera and Clonnont, which latitudes are stated to be 
Sff Sff 46", and 46* 48' 4" respectively, see " Astronomic Phy- 
" xiqiie,"" par Biot, torn. iii. p. 164., instead of 38' 39' 57" 1, and 
46" 46' 44", wo shall deduce from the same oliser^'atipna the 
compresaon-gjrri-^, , which, however, is not mftterially diffec- 

ent from the compression copiputcd by M. Biot himself. 

Hence it appears, that the mean compression thus deducefl 
ftom tile observations which have been made on the lengths of ■ 
the seconds' pendulum, at different points of the terrestrial mer 
ridian, from Formentera to Unst, comprising an arc of the me- 
ridian equal to 93° 5' 42", or nearly one-fourth part of the ter- 
restrial quadrant, amounts to . a.- ^s r < • 

It may not be improper to remark, IJiat the compression 
' gQ ' 7 Sil' ' ^S''™^' ""7 "^arly, with two inequalities in the lu- 
nar motions ; the first, depending on the longitude of tlie moon"-^ 
node, and amounting to 20,987 decimal seconds, according to 

M. Burg, corresponds with tlie oblatene;is nnr-nr ■ 

The second, depending on the sine of tlie true longitude of 
the moon, and resulting from a nutation in the lunar orbit, 
produced by the action of the terrestrial spheroid, and corre- 
sponding witli that which the inoon produces on the terrestrial 
equator, in such a manner, that one of these nutations is the re- 
liction of lIiQ other ; so that if all the particles of the earth and 
moon were rigidly connected togetlier by inflexible straight 
lines, without mass, the enljre system would be in equilibrio 
round die centre of gravity of the earth, in virtue of the forces 
which produce the' "' ' -■ nutations. M. Burg has determined 
the coefficient of i ■ liy a great number of observa- 

ijons, and found i t,C914 dctdnial sccopds^ tjy^ 
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^equality corresponds with the compression „ ■ •, V'ld. Mp' 
fan. Celeste, torae lii. pp. 173, & 174. 

These two inequalities merit the attention of observers; 

e they possess an advantiige over the measures of the degreeif 
of the meridiap, and the ohscr\-ationsof the lengths of the seconfls' 
j)enduluin, inasmuch as tlieygive tlie oblatcness of the earth, in 
M manner less dependent on the irregularities of its figure. 
Penzance, 17(/* Jtme 1820. 



Art. XIII. — Acamnt of the Family f)f Sir Isaac Newton, in 
4 Letter from- the late Thomas Reid, D.D. Professorof 
Moral Philosophy, Glasgow, to the late Joii\' Robisov. 
LL. D. F. R. S. E. Professor of Natural Philosophy in the 
University of Edinburgh ", 
Dea» Sib, 
J. AM very glad to learn by yours of April 4, that a Mr Bai- 
hm, a near relation of Sir Isaac Newton, is anxious to enquire 
into the descent of that great man, as the family cannot trace it 
farther, with any certainty, than his grandfather. I therefore 
ks you desire, send you a precise account of all I know, and 
am glad to have this opportunity, before I die, of putting tliia 
information in hands that will make the proper use of it, if it 
fhall he found of any use. 

Several years before I left Aberdeen, (which I did in 1764"), 
Mr Douglas of Fechel, the father of Sylvester Douglas, now 
a bftrriBter at London, told me, that having been lately at E^n- 
turgh, he was often in company with Mr Hepburn of Keith, a 
gentleman of whom I had some acquaintance, by his lod^ng a 
iuglit at my house, at New Machar, when he was in the rebel 
army, in 1745. That 'Sir Hepburn told him, that he had 
heard Mr James Grcgorj', professor of mathematics, Edin- 
burgh, say, that being one day in familiar conversation with Sir 
Isaac Newton at London, Sir Isaac said, " Gregory, I believe 
'you do^nt know that I am a Scotchman." " Pray, how is that ?" 

■ Thin intereitfng letter, which we have copied from the oriEina'. has been 
lundly traimnitied tr> \\s by John Robtson, Esi]. F. R. S, ^. who found it amor^ 
hii falhei'ii MBS En, 
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said Gregory : Sir Isuac said lie was informed that his grand- 
father (or grcat-gratidfathcr), was a gentleman of East (or West) 
Lothian : that he went to London with Kmg James I. at 
his ax^ccssion to the Crown of England : and that he attended 
the Court in expectation, as many others did, until he spent his 
fortune, by which means his family was reduced to low circum- 
Btances. At the time this was told me, Air Gregoiy was dead, 
otherwise I should have had his own testimony, for he was my 
motlier's brother. I likewise thougltt at that time, that it had 
been certainly known that Sir Isaac was descended of an old 
English Family, as I think is s^d In his eloge before the Aca- 
demy of Sciences at Paris, and therefore I never mentioned 
what I luul heard for many years, belie\'ing that there must be 
some mistake in it. 

Some years after I came to Glasgow, I mentioned (I bcUeve 
for the first time), what I had heard to have been said by Mr 
Hepburn, to Mr Cross, late sheriff of this county, whom you 
ivill remember. Mr Cross was moved by this accoimt, and im- 
mediately said, " I know Mr Hepburn very well, and I know 
he was intimate with Mr Gi;egory : I shall write him this same 
night, to know whether he heard Mr Gregory say so or not." 
Ai'ter some reflection, he added, " I know that Mr £^th, the 
Ambassador, was also au intimate acquaintance of Mr Gr^o- 
ry, and as he is at present in Edinburgh, I shall likewise write 
to him tJiis night." 

The next time I waited on Mr Cross, he told me that he had 
wrote both to Mr Hepburn and Mr Keith, and had an answer 
from both, and that both of them testified that they had seve- 
ral times heard Mr James Gregoiy say, that Sir Isaac Newton 
told liim what is above expressed ; but that neither they nor Mr 
Gregory, as far as they knew, ever made any farther inquiry 
into the matter. This appeared very strange both to Mr 
Crass and me, and he stud he would reproach both lor their in- 
difference, and would make inquiry as soon as he was able. 

He lived but a short time after this, and in the last conversa- 
tion I liad with h' he subject, he said, that all he had 
yet learned was, is a Sir John Newton of New- 
ton, in one of t Lothian, (but I have forgot 
which), some of v ere yet iillve : That they re- 
iKirled that their i •., had a letter from Sir Ismc 
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Newton, desiring to know the state of his family, what children 
he had, particularly what sons, and in what way they were. 
The old proud knight never returned an answer to tliis letter, 
thinking probably that Sir Isaac was some upstart, who want- 
ed to claim a relation to his worshipful house. This omisnon 
the children regrett,ed, conceiving tliat Sir Isaac might have 
had a view of doing something for their benefit. 

After this, I mentioned occasionally in conversation what I 
knew, hojring that these facts might lead to some more certmn 
discover)' ; but I found more coldness alxntt the matter than I 
thought it deserved. I wrote an aect)unt of it to Di' Gregory, 
your colleague, that he might impart it to any member of the 
.Antiquaiian Sodety, who, he judged, might have tlie ciu'ioaty 
to trace the matter farther. 

In the year 1787, my colleague, Mr Patrick Wilson, profes- 
tor of astronomy, having been in London, told me on his re- 
turn, that he had met accidentally with a James Hutton, Esq. 
of Pimlico, Westminster, a near relation of Sir Isaac Newton, 
'to whom he mentioned what he had heard from me with re- 
>^>ect to Sir Isaac''8 descent, and that I wished mucli to know 
Something more decisive on that subject. Mr Ilutton said, if 
I pleased to write to him, he would give me all the informs 
tion he could give. I wrote him accordingly, and had a very 
' pcJite answer, dated at Bath, 25th December 1787, which is 
iiow before me. He says, " I shall be glad, when I return to 
Xxmdon, if I can find in some old notes of my mother, any 
thing that may fix the certainty of Sir Isaac's descent. If 
he spoke so to Mr James Gregory, it is most certain he spoke 
■^ truth. But Sir Isaac's grandfather, not his great-grandfather, 
must be the person who came from Scotland with King James I. 
if I find any thing to til e purpose,Iwill take care it shall reach you." 

In consequence of this letter, I expected another from Mr 
Hutton when he should return to London, but have never had 
any. Mr Wilson told me lie was a very old man, and whether 
he be dead or alive I know not. 

This is all I know of the matter, and for the facts above 
mentioned, I pledge my veracity. I am much obliged to you, 
Jlear Sir, for the kind expressions of your affection and esteem, 
which, I assure you, are mutual on my part, and I sincerely 
'•j^mpatlijsc with you on your afficUng alalc oS Vvi^Wft, ■w'msjft. 



Si9G Professor llululand on tlie comparative 

rnolics j-ou consider yourself as out of the world, and despait 

of seeing me any more. 

I have been long out of the world by deafness and extreme 
pld age. I hope, liowever, if we should not meet agmn in this 
jvortd, that we shall meet and renew our aeqiiaintant^ in ano- 
fher. In tlie mean time, I am, with jjrcat esteem, Dear St, 
yo\W9 afiectionateljj T?°- R^fD- 

Glasgow College, 1 
IKiA April 1792. ] 
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AnT. XIV. — Remarks on the Comparative Number of ths 
Srxcs at Birth. By M. Hitfelaxd of Berlin. 

. 1 HE celebrated M. Ilufcland of Berlin has inserted in hi? 
•Journal of Practical Medkine, some observations in illuG^- 
lion of the aanparative numbqfs pf t)ip sexes at birth, 'whisb 
possess considerable interest. ' 

l)r Arbuthnof, physician to Queen Anne, first (Fnil Trftm, 
Vol. :sxvii.) pointed out, fro)!) tlie ImUs of mortality of LoudoP) 
(luit the ninnber of males borp exceeded tliat of female?. 
This was confirmed by'Gravesendf, and the proportion was de- 
Jcmiined by the laborious Siissjiiilph, from an immense niass of 
documents, to be 21 male.i to 20 fcmiiles. It was howeve/ 
doubted if this law was universal ; and, i;i particular, Bruce and 
rJIcbidir contended, that in counltles where polygamy is tole- 
rnlcd, the females exceed the mai.qs ; and Furster even went so 
far as to assert, that tliis excess of the females was owing to thp 
feebleness of the men. But this eff^'ct is denied by Hufeland, 
from his own observations. One man in tlie prime of life be- 
got only (laughters, and after lie was old and debilitated, sons. 
Porter, the English Ambassador at llie Porte, dented fPhil. 
v'Vuns. Vol. xlix.) the excess of fepiiJe births in Turkey, and 
^bund that polygamy did not favour population, as the children 
commonly did not exceed from three to six in polygamous famiijej. \ 
In China, the numbers are said to be equal (Ia ^ires edifiantef ft 
rtiriewses, Recucil 26.) In Tranquebar, an accurate recorc^ was 
licpt for seventeen years by the missionaries, from which it ap- 
jjcarcd, tliat among the Europeans there, 156 boys and 141 
girls were Ijom: and among the natives, 914 boys anjl S57 girls. 
JiiCoIcuCta, a four years register gnre 1290 boys^ and 12-K) 
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girls, dmosl entirely from Tamul iiarcnLs, In Bataviit )ii 
1748, miioiig llie Cliiiiesc, Uiere were under fourteen jears uf 
age 1063 boys and 896 girls ; among tJie Malays, SOU boys 
and ^1 girts ; among the Macassers, 691 buys and 599 girls; 
among the Javanese, S949 buys and Q8G0 girls : In all, 
'**,000 boys and 98,000 girU (Valentyn, Bcsckn/v'mg van 
■Avibcyna.) Humlmkit found, that in New Sjiaiu die \ito- 
portjnn was as 100 to 97, whereas in France it is 100 III 
^6 onlyi Hufelaiid ihoiight it interesting to nscierlain lliu 
pruportioQ among the Saws, as a teniafkabiu rcinnant fii all 
■OricDtal *nd Fntriarehal People ; and lie fouwl that of iAQ'.i 
/succeRsive birthii in Berlin, during sixteen yeari^ 528 were Loj-n 
find 365 girls, a jiro^mrtioii almost as high as 28 to ^. Uut 
upon the whole, llie number of nuiies born to that of leinales, 
^eemu to be 21 tti 20 over the whole earUt. The projiorlion of 
"tfie sexes is reduced to perffeet etjiiality before lliey i>eacli UaS 
je of puberty, as more boys than girls die befort fourte«i. 
By the assistance of Link, tind especially of Uudolphi, 
ufeland has extended lijc companson over animated nature in 
^general. In hermaphrodite flowers, aJl proportions between tlie 
>«exes are found, but monogamy is very rare, and the excess wf 
flie male spx, (or more stamina than pistils), very great. Qioeci^- 
ous plants arc more analogous to animals, and here tlic male sex 
predominates, as may bc obscn-ed in a field cf hemp, or in ih^ 
willow imd pojilar Irilies. 

Worms are generally liferm aphrodite, but tliere are two 
Kinds of int€Ktlnal .worms where the sexes arc distinct, and ia 
.tliese the predominance of the female is immense. Indeed, 
of one, the ox-ijuris, no male has been detected. In insect* in gc- 
«eral the male predominates, but tlie working bees and auiazua 
ants are undeveloped females. In fislies, Bloch says the males 
are most numerous; but Staunton, in his voyage to China, 
States that die seal fislicra reckon 30 females to one male. Of 
die amphibia little is known; but according to Rudolgilii, the 
male is much less frequent among the Laceria Offilis iban tl»e fe- 
male. In birds, the female decidedly predominates. In the maivf 
malia, polygamy is most freipient, and one male is sulRcient Ibr 
pdarty or fijrjy femaJes. Upon the whole, it aj^jiears that the tcraalis 
X is most numt^ous among animals, except the human race. 
Prjfcsstii- Ilulllaod then jirucceiU to uii int^uirv YwevilVi.v U* 
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Iiiiiiself, in endeavourinfj to ascorl^ii tlie principles and oai- 
mencemcnt of ihc equality of tlic se\cs. In some families It 
evidently does not liokl. In some the children are all bo)-s, 
in otliers all girls. He next took Ecverol families, as SO, 30, 40, 
nr 50 in one place, in conjunction ; or small villages of 150 to 
SOO inhabitants. But even then the just proportion was not 
yet established. In some years only boys, in others only ^ris, 
were born ; nay, this disproportion continued sometimes for a 
series of a year or two, bnt by uniting ten or fifteen years toge- 
ther, the regular equality appeared. 

He next considered that what took place in ten years in smali 
populations, must take place every year in larger societies, and 
he accordingly found it confirmed by actual enumeration. Hfi 
went so far as, by the aid of the Minister of State, Schuck- 
mann, to ascertain the comparative number of boys and g^rla 
born in one day over the whole Prussian dominions, and the re- 
sult corresponded with his aaticipalions. 

On the 1st August 1815, there were bom in 



Provinee. 


Citv. 


Boys. 


GirU 


Proviace- 


Cilj. 


Boji 


« 






39 


IT 




( Merseburg, 


!4 








81 


SI 


Sa.onj, 


i MagdebBTg, 


36 




West Prussia, 


Dantiic, 


18 


I! 




( Erfurth, 


18 






17 


83 




( Munster, ' 


15 










10 


Weatpfaalis, 


i MmdBD, 


84 






-jFotBdam, 
( Frankfort, 


30 


10 




( Arnsfaurg, 


80 






33 


!9 




(Col.>gne, 


S4 


1 




( Stetin, 


7 


li 


Berg, 




15 


■ 




\Coaliij, 


IT 


8 




(Clevea, 


11 








is 


31 




fCoWenW, 


IS 




Silesiii, 




16 


SO 


Lower Rhine, 


J Aathen, 


16 






i I-iegnilz, 


8* 


ai 




( Treves, 


15 






loppcln. 


3S 


35 










Posen, 


( Drmnlwrg. 


43 


39 




Total, 


587 


H 


SI 


SO 


OrSl.Ilo 


Boys to 80 Gfa-lB, 





















Tlie general conclusions are, that 
1. There is an equal number of males and females horn in 
the human race. 

9. The equality occurs every day in a popidation of 1 millians. 

3. Every week in 100,000. 

4. Every month in 50,000. 
.5. Every year in 10,000. 

6. And in small societies 
teen years. 

7. That it docs not 




( 



) 



Aht. XV. — Ilklory of CJumical Discoveries. 

AN a Journal of General Science, wliicli necessarily erabraoes 
the various departments of abstract and practiool knowledge, it 
cannot be expected that a dispi-oportioiiate number of its pages 
^ould be devoted to any of the individual sciencL-s. The great 
{Hectical utihty of general Chemistr}-, and the small expence of 
thought and of previous education, with which it can be pursu- 
ed, have rendered it popular among a class of readers wlio 
thriiik without reason from what they think tJie more severe 
feseari-hcs of physical science. In order to gi-alify, as far as we 
can, this respectable class of our readei-s, we have resolved to 
occupy a portion of each number with an abbreviated account 
of Choniicfl! Discoveries and the results of chemical tnvestiga- 
tiona ; and in those cases where wc could not be expected to en- 
ter into dclMls, we shall enable the reader to pursue his own in- 
quiries, by references to those works, and to tlie foreign and do- 
;snesbc Journals, in which interesting chemical papers have ap- 
peared. 

I. On tlie Conversion of Animal Matter into new Substances by 
the Sulphuric Jcid. By H. Braconnot, 
After having ascertained (See ihia Journal, vol. ii. p. 363) 
that all ligneous matter, such as wood, bark, straw, hemp, &c. 
may be transformed into gum, and into sugar, by tlie sulphu- 
ric acid, M. Braconnot extended his i-csearches to tlie parts of 
animals, and he began with gelatine, as obtained from the skin, 
membranes, tendons, kc. of animals. 

1. He found that gelatine may be converted by sulphuric 
acid into a crystallisable sugar sui generis, wliich probably docs 
not exist in nature. It crystallises more readily than that 
irom the cane, It is less fusible, and it contains azote. Its 
sweetness is neai-ly equal to that of the sugar of grapes. Its 
soIulMlity in water is not greater than that of sugar of milk, 
with which it has at first sight some analogies. By slow eva- 
poration, it yields crystals as hard as sugar-candy, and in the 
form of flat prisms or tables grouped together. 

2- That the sugar of gelatine comliines intimately with tlie 
'Bitric acid, with sensible decomposition, and ei'eii witliout the aid 
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of licat, ntid ihc'ii litrrns a new at-'td, to which he has given the 
name of tlie hUro-aaccliartc. This acid is very soluble, and 
crystallises with great facility in iine colourk-ss priHiiis, Iran- 
spai'ciit, flat, and striated like ttiosc u'f sulphate of soda. Its 
taite is acid ; it is slightly saccharine, and very like larlarid 
acid. It pro<]uees no change in metallic ur eailhy solutions. 
Uiiited to |>otash, it fonns a super-salt and a neutral salt, both 
of which crystalhse in fine needles, ivhicli have a sort of ni- 
trous taste. It detonates like nitre on burning coals. The 
new acid dissolves carbonate of lime M'ith a strong effervescence, 
and ihe sc!iition jiolds fine prismatic needles. This salt does 
uot attract humidity, aiid is scarcely soluble in concentrated al- 
cohol. Thrown on burning coals, it melts in its water of cry- 
stallisation, and then detonates like nitre. With oxide of cop- 
per, the nitra-sacc/ianc acid forma a crystallisable salt unalter- 
able in the air ; — with magnesia a deliquescent uncrystiilJiaable 
salt j and witli oxide of lead an uiiCrystoUisable salt, unalterable 
in tlie air, and resembling gum. It dissolves iron and zinc, 
with the disengagement of hydrogen gas, the results of wliicll 
are uucrystallisahle combinations. 

3. That K-op/, and pailicularly the muscular fibre' (Jibriite,) 
when treated ivith sulphuric acid, yield a particular white pul- 
verulent substance, which he hsis called Leucine. When a so- 
lutiori of leucine, in lukeviarni watery is evaporated spontanc- 
qiisly, a ninnUer of small Isolated crystals are formed at its sur- 
face. They are flat, perfectly circular, and have exactly the 
shape of the moulds of buttons, with a rim round their circmn- 
ferencc, and a jxiini or a depresaon in their centi-e. Leudne 
has the taste of the juice of meal. It appears to be sjwcifically 
lighter than water. It melts at a temperature considerably 
abote that of boiling water, and spreads an odour of putrid 
meat, subliming [lartly in the form of small white insulated 
crystals. Leucine dissolves easily in nitric acid, and produces 
fine colourless and divergent needle crystals, which are a. new 
aeidj analogous to i/ie nitro^accJuiric. This mtro-lcucic acid 
forms, with salifiab! -^I's which have quite a different ar- 

rangement fi-oui th -ates. Combined with lime it 

yields a salt, which small roimded groii[)es, and 

ill unalterable in tin on a burning coal, it fnsCf 
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rapidly than the nitro-sacckarate of lime. Wilh magnesia 
it also gives a salt in small crystalline grains, which does not 
attract humidity like the niirosaccha'rate of ■magnea'ta. 

4. That other uncrystalhsahle and sapid substances, an«- 
logous to certtun vegetable principles, are produced by the re- 
action of the sulphuric add on the moat insoluble animal sub- 
'gtances. — Abridged from the Ann. de Chim. torn. xiii. p. 113, 

II. On the Catoric of a Vacuum. By M. Gay Lussac. 

In order to prove by an experiment on a large scale, that a 
thermometer placed in vacuo indicates no variation of tempera- 
ture when the vacuum is suddenly diminished or enlarged, M. 
CrO-y Lussac employed a barometer 75 millinietLTS in diameter, 
gnd nearly a metre long. It was a tube of glaiis shut up at its 
upper extremity by a plate of metal perforated with two holes, 
one for admitting an air tlierniomeler into the haronietric vo- 
1, and the other for establishing, by means of a very nar. 
low tube, with a stop-cock, a communication between the large 
tube and a good air-pump, for making the vacuum. This 
tube, when filled with mercury, had a considerable weight, and 
"was fixed between two piUars by means of a large collar carry- 
ing two gudgeons, upon which it was supported, The astern in 
which its lower end was plunged, was about five decimetres deep. 
Jt was suspended by two cords, coiled round a barrel with a 
•rinch, and by raising or depressing it, the extent of the baro* 
laetric vacuum could be varied at pleasure, The ball of tlie air 
tiieniiometer was placed in the upper part of tlie tube, near the 
metallic plate already mentioned. It was nearly of tiie same 
diameter as the interior of the tube ; and the stem of the ther- 
inometer, in which there was a small column of coloured water, 
Vas, on the contrary, of a very small diameter. The sensibili- 
ty of this instrument was very great, and the calculation of its 
dimensions showed, that the six hundredth part of a degree oc- 
cupied nearly a millimetre upon the scale, and was therefore 
very appreciable. 

Having made as perfect a vacuum as possible, the cistern 
was nused till the column of mercury reached the top of the 
tube, and even rose very near the stop-cock. Upon shutting 
die (>top-o)ck, and making the cistern descend, a vacuum is ob- 
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Uined nearly as perfect as the Turricellian one, because tht 
cury was carefully dried, and some pieces of chlorure of calcium 
introduced into the tube, to absorb the humidity. When it 
was required to augment the vacuum, the extremity of the 
mercurial column was brought near the ball of the thermome^ 
ter, and when the temperature was seen to be permanent, the 
cistern was rapidly brought down, in the third of a secnnd, and in 
order to diminish the vacuum, the cistern was rused by turning 
the winch. But though the vacuum was reduced from about a 
litre to one-fourth of iis volume, or vice verm, the air'therfno- 
meter never indicated Ote slightest variation. As soon, how- 
ever, as a small quantity of Mr was introduced, very sentable 
variations of temperature took place, by compressing or dila- 
ting the barometrical spate. Hqnce we may conclude, that a 
vacuum docs not cont^n caloric like bodies in general. It is 
only therefore caloric in motion which exists in a vacuum, du- 
ring the short time that it takes to pass through it in the Ibrm 
of radiant beat. — Abridged from the Jnn. de Chim. torn, xiii, 
p. 304. 

III. Observations on Oily Substances. By M. Theodobe de 
Saussuhe- 
Ab our limits will not permit us to give a detailed account of 
this interesting pajier, we must confine ourselves to a general 
view of the results obtained by its able author ; referring for 
the paper itself to the Bibliolheque UnhvrselU, Jan. 18S0, 
p. 20— 4a. and Feb. 1820, p, 112—135. 
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gen. 


Anot- 


OriginnJ Den- 
sity. 


Density when 

dislfUed. 
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Castor oil, 
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CombusHon of' different Oils reduced reieh to the iVei^U of a 
Gramme. 



Oils. 


Oxygen gas 
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IV. Jccouiit ofBr^uine, a New Vegetable Alkaii. 
This new alkali was oblainetl by MM. Peu.etier and Ca- 
fF.KTon from tjie Bruceaantidysenterica. A kilogramme, or 32 
oz. troy, liaving been reduced to powder, was digested in sul- 
phuric ether, to separate a fatty matter wllich it contains. The 
ether being withdrawn, it was heated with alcoJiol in successive 
portions, and when the difltrent infusions were added together, 




504 Hklcm/ o/Chartical D\ 

the alcohol was evaporated. The residue was then dissolved 
in water, sub-acetate of lead was added, which precipitated the 
greater part of the colouring matter, and tlie excess of lead was 
separated from the solution by sulphuretted hydrogen. The 
brucine contained in this soltition was saturated with oxalic 
acid, which formed a salt very little soluble in alcohol, and it 
was then well washed in alcohol, tJU the salt was colourless. 
The oxalate being decomposed by lime or magnesia, the bni- 
cine was liberated, and being next dissolved in boiling alcohol, 
it was crystallised by spontaneous evaporation. The crystals 
of brucine are oblique prisms, with [wirallelograms for their ba- 
ses. They are colourless and transparent, and are sometimes 
several lines long. Brucine dissolves in 500 paits of boiling water, 
and 850 parts of cold water. It has an exceeding bitter acrid 
taste, and when administered in doses of a few grains, it is poi- 
sonous, though it acts only with one-twelftli of the energy of 
strycTinine. It undergoes no change in the air, melts at a teio- 
perature a Uttle greater tlian that of bmling water, without de- 
composition, and resembles wax when cooled. Wlien strongly 
heatod, it is decomposed, and yields much empyreunmtic oil, a 
little water, acetic acid, carburetted liydrogen, and a very little 
carbonic acid. When decomposed by oxide of copper, it yields 
much carbonic acid, and water, and a little nitrogen, which 
seemed accidental. No ti-ace of ammonia could be discovered 
among the products. 

Sulphate of Brucine crystallises in long slender needles, 
which seem to be four-sided prisms, terminated by pyramids. 
It is very soluble in water, and slightly so in alcohol. It is very 
bitter. It is decomposed by potash, soda, ammonia, barytes, 
strontia, lime, and magnesia, and also by morphium and strych- 
nine, which dissolve in it readily. It does not dissolve in any of 
the acids but the nitric, which alters the brucine itself, and as with 
strychnine and morphium, produces a fine red colour. When 
an excess of acid is added to the solution of this salt, it crystal- 
lises more readily, and the crystids are larger, and retain the 
excess of acid after repeated solutions and crystallisations. The 
neutral sidphate cont^ns 

Sulphuric add, - 8.84 9.697 

Brucine, - 91.16 100.000 
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Muriate ofBrvcine crystallises in four-sided prisms, termi- 
nated with an inclined face. It is very soluble in water, and is 
not altered by the air. When heated to a certain degree, it is 
decomposed, and the muriatic acid goes off in white vapourE. 
It is decomposed by sulphuric acid and those bases wbich de- 
^^Hupose the sulphate. It consists of 
b Muriatic acid, - 5.9533 6.331 

B Bnicine, 94.0467 100.000 

Phosphate of' Srucine docs not crystallise unless it contains 
an excess of acid, and it then yields large rectangular tables, 
with bevelled edges. This salt is very soluble in water. It ef- 
fer%'esces slightly in the air, and is soluble in strong alcohol at 
common temperatures. 

Nitrate ofBrucine. The neutral salt forms only a gummy 
mass by evaporation. The super-salt crystallises readily in aci- 
cular quadrangular prisms, with dihedral summits, and in- 
flames and bums when sufficiently heated. If nitric acid is 
added in excess, a fine red colour is produced, probably from 
3 peroxygenation of the alkali. When the liquid is healed, it 
becomes yellow ; and when proto-muriate of tin is added to the 
yellow liquor, it produces an intense and beautiful purple. 
Acetaie ofBrucine is soluble, but does not crystallise. 
Oxaiaie ofBrucine crystallises readily in long needles, pu-ti- 
cularly if tlie acid is in excess. 

Brucine is very soluble in alcohol, insoluble in sulphuric 
ether and the fat oils, and very httle soluble in the essential oils. 
When administered internally, it produces tetanus, and acts 
on the nerves without attacking the brain, or effecting the in- 
tdlectual faculties. Four grains were necessary to kill a rabbit; 
and a dog that took three grmns, suffered severely, but reco- 
vered.— See the A^m. de Chim. xvi. p. 113. 

V. Accoivni ofDefpJiine, a Nezv Vegetable Alkaii. 

B This alkali was discovered in 1819 by MM. Laesaignb 

^Oid Fenkuelle * in the seeds of atavesacre (De^hinium sta- 

phyiagria) where it exists in union with malic acid. When 

the seeds are deprivetl of their husks and rinds, they are boiled 

in a small quantity of distilled water, then presseti in a clotli, 

les is Haid to huvc di.Kovered Dpiphiue befi^re the Ftmch che- 
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wd till! decoclion filtered and boiled tor a few iniuutes isilii 
pure inagnet-ia. It must then be refiltered, and the re^duuiii 
left in the filter. AlWr being well washed, it is boiled widi 
highly rectified alcohol, which dissolves the alkali, and by eva- 
|X>rauou it is obtaine<l an a tvhite pulverulent substance, pre- 
senting a few crystalline jioiutii. 

Pure delpliine is crystalline while wet ; but beccmies rapidly 
upaqiie when exposed to the air. It has a hitter acrid tasle, 
melts by heat, and becomes hard and brittle like reun when 
.cooled. By a greater degree of heat it blackens, and is decom- 
posed, .Water dissolves a very small ])ortion of it. Alcohol 
and edier dissolve it readily. The altnholic solution renders 
syrup oi' violets green, and i-estores the blue tint of litmus red- 
dened by an acid. It forms very soluble neutral salts with tk 
acids. The alkalies precipitate It in a, white gelatinous state lite 
alum. 

Sulphate nfDdph'me does not crystallise, but by spontaneous 
evaporation dries into a hard transparent mass like gum. It 
has a bitter acrid taste, which continues many hours, and dis- 
solves readily in water and alcohol. When the galvanic cur- 
rent is passed through a concentrated solution of it, the sulphu- 
ric acid is deposited at the jwsitive poic, and the delphinc at the 
negative pole, in white flocks. 

Nitrate of Delphine, tbrcncd by dissolving the delphinc in 
weak nitric acid, is coIoilHcss. It assumes a yellow colour by 
concentration ; and retains that colour, and has a crystalline ap- 
pearance when evaporated to dryness. When heated with an 
excess of acid, it irf converted into a yellow matter, little soluble 
in water, and difBeultly soluble in boiling alcohol. This soli 
tion is hitler, and is not precipitated by potash, ammonia, or 
lime-water. Though not alkaline, it appears not to contdn any 
nitric acid. It was not altered by farther quantities of acid, 
and no trace of oxalic acid ever appeared. 

Acetate of Ddphine does not crystalhse, but is converted by 
drying into a hard transparent mass, which has a bitter and 
acrid Caste, and is readily decomposed by cold sulphuric acid. 

Od-alate (if Delphhie crystallises in white plates, and posses 
the same taste as the other siills of delphinc. 
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When delphine is calcined with peroxide of" copper, it gives 
out no other gaa but carbonic acid. — See the Ann, de Cbim. xu. 
S58. 
Ir VI. New Vegetable Pmiciple iw Elaterium. 

W Dr Paris has discovered in llie plant Momordica elaterium a 
new vegetable principle, which acts more violently upon the hu- 
man body than arsenic. It is lodged only in the juice round the 
seeds, and exists in such a small quantity, that Dr Clutterbuck ob- 
tinned only 6 grains from 4fl cucumbers ; and oven of this fecula, 
although the eighth part of a grain will purge violently, yet 
not mure than one-tenth of that virulent substance possesses any 
active virtues. To tliis active principle he ^vea the name of 
EkUine- The following, according to Dr Paris, is the compo- 
_ ^tion of elaterium: 

Water, - - * 

Extractive, - fiS 

Fecula, - - SS 

Gluten, - - 5 

Woody matter, - 2fi 

Elatine • \ ,q 

Bitter Prijwiplt, § 

100 
The bitter principle in elaterium is very distinct from its ex- 
[ractive matter. The solution of the elatine and bitter prin- 
^ple being diluted, and swallowed, produced only an increase 
of appetite, while the solution of the extractive matter produced 
effect whatever. — See the Pkil. Mag. May 1820, vol. lv. 



i 
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VII, Observations on the Bed Snow ofMouni St Bernard. 
Some imperfect observations on the red snow of the A1{)S 
Were made by M. Saussure in 1778, and tlie result of them ap- 
peared in the 3d volume of his Travels. M. Peschier of Gene- 
va has recently investigated this subject with much attention 
iiUid success. The red snow has been found on Mount St Ber- 
fjiard, the Col dc la Scigne, and the Bonhomme, and is general- 
ly at the same altitude as these summits on the other parts of the 
Glaciers. It is more abundant after high S. or S. W. winds. It 
ia found to the depth of two or lluee inches, and most common- 
ly occurs where (he snow longest resists d\89o\u\lvo'R» at VXvtVxA.- 
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turn of ik'cliviiits t-overed with snow, because the red substances 

aru carried aiid deposited there by the currents. 

Fn>m lour residues of ihc red snow, M. Peschier obtained tht 
following results ; 

Hq. 1. No. tl. 

Siliceous subBTance, ■ BS.Xl Insoluble substance, - 2Q.D0 

Alumina, - - 6.35 Alumina, . - 4.11 

Peroiide i>f imn, . il.35 Peruxide of iron, . 3L!J 

gulublc organic Bubstance, 6.fiO Challi, . ■ . O.M 

Insoluble organic aubtuncc, 37.50 

lUO.OO Sulubli organic substance, 6.H 



1 



So. III. 




No. IV. 


Siliceous sub!^tance. 


I4.IS 


SilM, 


Peroiide of iron. 


3.85 


Peroiide of iron, 


Alumina, 


1.75 


Chalk, 


Chilk, 


0.10 


Organic Bnbstance and water, 


Resinous principle, 


3.80 




Organic ditto. 


8.85 




Soluble ditto, 


1.75 





From these analysis M. Peschier concludee, that the red co- 
lour arises from two different causes, viz. 1. From a greater or 
less quantity of the oxide of iron spread over its surface, in a 
state of minute diviaon, of a high degree of oxidation. 9. From 
a reMuous vegetable principle, of an orange-red colour, belong- 
ing apparently to some alga or lichen. As there are mitny ve- 
getables containing iron, he considers it not improbable, that 
this iron may fitrm one of the immediate principles of the ve- 
getables in question, of which only the fragments are found, 
and that, in conjunction with the resinous prindplc, it is the di- 
rect cause of the red colour. See BiiHotheque UniverseSe, 
Dec. 1819 ; and Ann. of Phil, xc, p. 406. 

VIII. Erpcriments on the Alloys of Steel. By J. Stodabt, 

Esq. and At. Faraday, Esq. 

A very interesting paper on the alloj's of steel, by our ingeiuous 

countryman Mr Stodart, and by IVIr M. Faraday, has amear- 

ed in the last numbcrof the Journal of Science, (N°xviii. p. 319.) 
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JTlie metuls which were used were I'latinum, Rhodium, Gold, , 
•Silvin; NkJcel, Copper and 7'in, all of which were alloyed in ! 
Owious proportioDs with botli English and Indian Steel. AU ' 
these metals have a sufficiently strong affinity to steel, to make 
Aem combine. The pZofJna fuses when in contact with the sted ' 
a temperature at whith the steel itseli' is not affected. 
1, Steel and Silver. — "■ If steel and silver be kept in fu^ou to> 
!ther for a length of time, an alloy is obtained, which appears 
' be very perfect while the metals are in the fluid state, but on 
jjolidifying and cooling, globules of pure silver are expressed 
from the mass, and appear un the surface of the button. If an 
alloy of this kind be forged into a bar, and then dissected by 

I the action of dilute sulphuric acid, the silver appears, not in 
combination with the steel, but in tlireads tliroughout the mass ; 
BO that the whole has the appearance of a bundle of fibres of 
Inlver and steel, as if they had been united by welding. The 
ifipearance of these silver fibres is very beautiful ; they are 
Bometimes j^th of an inch in length, and suggested the idea of ' 
giving mechanical toughness to steel, where a very perfect edge 1 
may not be required. 

I When silver and steel have been very long in a state of per- 
fect fiision, the sides of the crucible, and frequently the top aU 
MO, are covered with a fine and beautiful dew of minute globules 
■«f silver ; tliis eifect can be produced at pleasure. At first we 
were not successful in detecting alver by chemical tests in these 
buttons ; and finding the steel uniformly improved, were dis- 
posed to attribute its excellence to an effect of the silver, or to a 
quantity too small to be tested. By subsequent espeiiments we 
were, however, able to detect the silver, even to less than 1 in 
I £00. 

In making the silver alloys, the pi'opc»tion first tried was 
1 silver to 160 steel ; the resulting buttons were uniformly steel 
and silver in fibres, the silver being Ukewiae given out in globules 
during solidifying, and adhering to the surface of the fused 
button ; some of these when forged gave out more globules of 
«lver. In tins sUitc of mechanical mixture, the little bars, when 
exposed to a moist atmosphere, evidently produced voltaic ac- 
■tion, and to this we are disposed to attribute the rapid destruc- 
ilionof the tieCal by oxidation, no such destructive action taking 
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place wlieii tht two metals art- chemically cuiiibiaed. TIkk 
retiuita mdicatetl the necessity of tliminishing the c[iiantity ofal- 
ver; and 1 silver to £00 Gteel was trieil. Here, again, vera 
fibres and glubules in abundance ; with 1 to HOO, the fibres di- 
minished, but still were present ; they were detected even when 
Ihe proportion of 1 to 400 was used. The succrastiil expenmeni 
remains to be mentioaed. When 1 of silver to 500 steel wert 
properly fused, a very [leriect button was pnxiuced; no aUrer 
appeared on its surface ; when forged and dissected by an acid, 
no fibres were seen, altliough examined by a high magnifying 
power. The specimen foi^d remarkably well, although very 
liard ; it had in every respect the most favourable appearance. 
By a delicate test every jBirt of' the bar gave silver. This alloy 
is decidedly superior to the very Ijest steel, aiul this excellence 
in unquestionably owing to cunibiiiation with a minute portion ol 
«lver. It has been repeatedly made, and always with etjual 
success- Various cutting tools have been made fitim it of the 
best quality, Tliis alloy is perhaps only inferioi' to that of steel 
witli rhodium, and it may be procured at a small expence ; tlie 
vaJue of silver, where the proiwrtion is so small, is not worth 
naming; it will probably be applied In many im|>ortant pur- 
poses in the arts. An attempt was made to procure the alloy 
of steel with silver by cementation ; a small piece of steel wrap- 
ped in silver leai', being 1 to IGO, was put into a cmcible, which 
being filled up witli pounded green glass, was submitted to a 
heat sufficient to fuse the silver; it was kept at a white heat 
for three hours. On examining it, the silver was found fused, 
ond adhering to the steel ; no part had combined. The steel 
had suffered by being so long kept at a high temperature. Al- 
though this exiwriment failed in efti?cting the alloy of steel with 
Siilver, there is reason to believe that with some other metals, 
alloys may be obtained by this process; the following circum- 
stance favours this suggestion. Wires of platinum and steel, 
of about equal diameter, were packed together, and, by an ex- 
pert workman, were perfectly united by welding. This was 
ejected with the same facility as couLd have been done with 
steel and iron. On being forged, the surface polished, and the 
steel slighdy acted on by an acid, a very novel and beautiful 
surface appeared, the atecf and plaliiuun forming dark and'ivhUe 
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■iduuds ; if this can be effucted with very fine wires, a dainasked \ 
irfiice will Ik! olitainoil, of exquisite beftiity. This experiment, i 
«iadeto ascertain the welding property of platinum, is only n 
liiofled here in conscquntce of observing tliat some of the largest 
*ttf the steel clouds had iniich the appearance of being alJoywl 
jJ^ith a portion of the platinum, A more correct survey of tlie 
mirface, by a high nM^nifying {K>wer, went tar to confirm thi^ 
•Burioufl fact ; some more direct experiments are proposed to be 
■aade on this apparent alloy by cementation. 

2. Skel atul Platimim. — The alloys of steei with platinum, 
*hen bolh are in a state of fusion, are very perlect, in erery 
^oportion that has been tried. Equal parts by iveight form a 

utiiid alloy, which takeu a fine [loliah, and does not tarnish ; ' 
the colour is the finest imaginable for a mirror. The specific 
'gravity of this beautiful compound is 9.862. 

90 of platinum wilh SO of steel, gave also a perfect alloy, 
which has no disposition to tarnish, the specific gravity 15.88; 
liptli these buttons are malleable, but have not yet been applied 
any specific purpose. 

10 of platinum to 80 of steel, form an excellent alloy. This 

ts ground and very highly polished to be tried as a niirror ; 

fine damask, however, renders it quite unlit lor that purpose. 

The proportions of platinum that appear to improve steel for 

instruuients, are from 1 tj) 3 per veni. Experience does 

yet enable us to state the exact proportion that forms the 

rbest possible alloy of these metals ; l.S per cent, will probaUy 

be very nearly the best. At the time of combining, 10 of plati- 

with 80 steel, with a view to a mirror, the same projwr- 

tions were tried with nickel and steel; this too had the damaak, 

Rnd consequently was unfit lor its intention. It b curious to 

observe the difference between these two alloys, as to susccpti- 

Inlity for oxygen. The platinum and steel, after lying many 

months, had not a spot on its surtit9e, while that with nickel 

was covered with rust ; they were in every respect left under 

nilar circumstances. 

3. Steel w'ith Rhodium. — The alloys of steel with rhodium 
arc likely to prove highly valuable. The scarcity of thin metal 

lUst, liowever, operate against its introduction to Miy great ex- 
ttent, Tlic proportions we have Wisd are from 1 to 2 per cent. 
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The valuable properiies of tlie rhodium alloys are liardness, 
with suffitient tenacity to prevent cracking either in forging or 
in hardening. This supcriur hardness is so remarkable, thai in 
tempering a few cut tin^^ nrtii:les made from the alloy, they required 
to be heated full 30^ ¥. higher than tlie best wootz, wootz itself 
requiring to be heated lull 40° above the best English cast steel, 

4. SUd mih Gold. — Gold forms a gootl alloy with steel, 
Experience does not yet enable iis to speak of its properties. It 
certainly doeij not promise to Ik of tlie same value as the alloys 
of silver, platinum and rhtHlium. 

5. A'leel teiih Copper Mid uith Tin. — Steel with 2 per cent. 
of copper, forms an alloy. Steel also alloys with tin. Of the 
value of tliese we have doubts." 

7'able of' Specific Gravities of AUoijt, ^c, mentioned in the 
preceding Paper, 

Iron, unhammcred, .... 7.847 

Wootz, unhammered, (Bombay) . - 7.665 

Wootz, tilted, (Bombay) - - - 7.6707 

Wootz, in cake, (Bengal) - . - 7.730 

Wootz, fused and hammered, (Bengal) - 7.787 

Meteoric iron, hammered, ... 7.965 

Iron, and 3 ^rcfnf. nickel, - . - 7.804 

Iron, and 10 ^wr ceni. nickel. - . - 7.849 

Steel, and 10 per cent, platinum, (mirror) - 8.100 

Steel, and 10 per cent, nickel, (mirror) - 7.684 

Steel, and 1 per cent, gold, hammered, - 7.870 

Steel, and 2 per cent, silver, hammered, - 7-808 

Steel, and 1.5 per cent, platinum, hammered, - 7.732 

Sleei, and 1.5 per cent, rhodium, hammered, - 7.795 

Steel, and S per cent, nickel, hammered, - 7.750 

Platinum 60, and steel 50, unhammered *, - 9 362 

Platinum 90, and steel 20, unhammered f , . 15.88 

Platinum hammered and rolled, - - 21.25 

" The calculotcii mcLUi specific gravity of tbia alloy is lI.STiSimuniing the 
(jKcific gravily of plalinuiii and aUcl, as expressed in this Table. 
■f The calculHlcd mean Epccific gravity of thin alloy is 16.0766. 
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IX. Chemical Analyses. 

1. Pyro-Uric Add. — MM. Chevalier and Lassaigne found 
that this acid, in a state of purity, consisted o!f 

Voluines. 
Ozjgen, . 44.39 7 

C«ibon> • 28.29 12 

Aaote, - 16.89 3 

Hydrogen, 10.00 254 

99.4d 

2. Pyro-Urate cfUme consists of 

Pyro-uric acid, 91.4 

Lime, - 8.6 

3. SubpyrO'Urate of Lead consists of 

Pjro-uric acid, 28.5 

Oxide of lead, 71.5 

See Joum. de Pharm. vi. 68. 

4. CambinaHons of Iron and Sulphur. — The following table 
of the oomUnations of iron and sulphur has been given by Mr 
P<»ret: 

1. CuWc Pyritety i \ ato« iron, 1.75 

^ ' \l atom sulphur, 2.00 

2. Magnetic Pynta, I J **°"^ ^^» 

® "^ ( 1 atom sulphur, 

3. SeMuMpkuret. i I *^"^ ^'>» f * ' 
^ '^ \ 2 atoms sulphur, 4.0 

4 atoms iron, 7.0 

3 atoms sulphur, 6.0 

5. OcicJicdral Iron*Ore. 

Protoxide of iron, 94 

Oxide of titanium, 6 

Robiquet, Joum. de Pharm. v. 268. 

6. Sulphuric Addy according to Berzeiius, counts of 

Sulphur, • 100.00 
Oxygen, « 148.44 

7. Ferrodiyaxic Add, according to Dr Thomson, is composed 
of 

2 atoms carbon, 1.500 

1 atom hydrogen, 0.125 

1 atom azote^ • 1.750 

) atom iron, • 1.750 



3.5 

2.0 

5.25 



4. 7i^Mi4^icret» f 4 atoms iron, 7.0 
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8. Suhcarhaiiate of Ammonia^ according to Mr B. Phillips^ 
is composed of 

3 atoms ca^nic add, 55,BSS 

2 ditto ammonia, 28.813 

2 ditto water, - 15.254 

loaooo 

9. The Bucg/rlonate formed by exposing this salt to the air, 
consists of 

2 atoms carbonic acid, 55.80 

1 ditto ammoniii, 21.16 

2 ditto water, • 23.0i 



100.00 

Quarterly JournaJy vol. v. 

10. Muriate of Gold and jSocto.— Wlien gold is dissolved in 
Aqua-regia, and the solution made as neutral as possible by evapoK- 
rating to the consistence of a syrup, it is then diluted with water, 
pjid mixed with a solution of cominon salt. By concentration 
thin rectangular parallelopipeds are obtained, which consist pf 

Muriatic acid, . . 19.75 
Oxide of gold, 50.76 

9od% - 8.50 

Water, - 2a99 

100.00 

Joum. de Pharm, vi. 64, 

11. Sulp/uite of Nickel, according to Berthier, consists of 

Sulphuric acid, 52.2 

Oxide of nickel, 47.8 

12. Carbonate qf^^ickel con»sts of 

Carbonic aci^, 14.0 

Oxide of nickel, 47.5 

Water, * 3S.5 

18. Oxymuriate of Lime, or the common hleaehing poxipdery ac-p 
cording to Dr Thomson, coniasts of 

Subbichloride of lime, 36. 52 

Mmiate of lime, ' I8.5d 

Water, - 16.93 

Uncomhined lime, k/^ 28^05 

100.00^ 
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!♦. Globiiiar or OolHic CarBmute of Iron, accprding to Ber- 
ihier, Ann- tie» Mines, consists of 

Cu-bonate of inin, 81. i 

CarbonBte of mBgnnsia, 5.8 
Wawr, . 2.0 

Clay, . - 11.0 

15. Euclaae, according to Berzelius, Jtm. de Chim. xi. p. 216, 
eon^sts of 

Sniea, ■ 43.!! 

I Alumine, • SO.fS 

Glucine, - il.TS 

Oxide of Iron, i.St 

' DnideofTln, . 0.10 

He.47 
, 16. Wavellite, accorcling to Derzeliiis and Fuchs, see Ann. de 
Hhim. xii. p. 16. consists of 



BtT>dim,. 


FmJ,,. 


S63B 


37.80 


33.40 


3S.18 


8.06 


... 


. 0.50 




Mangsnese, l.gS 





99.36 100.32 

17. Lasionite iiae been found by M. Fiiphs to have tlie same 
L^onipo^tion as AVavellite. 

X. On the existence of Cantharidin in the Lyita vUtala, or 
Potato Fly. By J. F. Dana, M. O. 
j A peculiar siibslance called Caniliaridht was found by Ho- 
biquet in the MeloS vesicaioriiis, and is supposed to be the pe- 
culiar matter which produces veaicalion. The power of blis, 
tering is known lo belong in aii euiineut degree to the Lt/tta 
vittata, or potato fly, so common in North Arnica; i^nd sofno 
Ameiican physicians have aiip}X)Sed that its vestcstory powers 
are even greater than those of tJie Spanish fly. 

lu order to ascertain if' this fly contained cantharidin. Dp 
Dana, digested 110 grains ol' the potato fly for several days^ 
and, after a series of operationB, he obtained a number of minute 
crystalline plates, which, when wofihod in alcohol, and dried, 
were white and pearly. When placed on the tender skin be- 
tween ihc, fingers, they soon excited ilchiug, and ^rcwlvvced. X«A. 
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ness; but vesication did nnt take plate, from the very minute 
quantity wliich was used. — See Sitlimaii's American Jou7-nalof 
Sdatce^ vol. ii. p. 137. ' 

XI, Reference to Chemical Memoirs in Foreign Joumals,Ssc. 

1. Mimoire «ur la ComUnaison de TOxygine avec FEau ; ct 
sur les prcpriites exlraordinaires que possede TEau Oxyghiie. 
Par M. Thenard. Published b the Memoii-es de rinstilul 
3818, p. 385,-488. 

2. De la Magnesie, liana ks Analyses Chimiques. Par M. 
Longchanip.- — Av7i. de Ckim. torn. xii. p. 255. 

3. Nouvellea ReclUrchea sur la Nature du Blev de Prusst. 
Par M. Robiquet— M p. 2T7. 

4. Determination experimentaie du Zero absdu de la Cha- 
leur, et du Cahrique apedfique des Gaz. Par MM, Clement el 
Desormes.— Jiwrna/ de Physique, torn. 89- p, 321, 428, and 
BibHoth. UniveratUe, vol. xiii. p. 95. and vol. xiv. p. 89. 

5. Sur un AppareU Electro-chimique propre A reconnoitre la 
presence des Metaux en dissolution dans un liquide. Par J. * 
Macaire. — Biblioth. Univers. torn, xiii. Avril 1820, p. 279. 

6- On Heat and Li^t, ttrlth remarks on Hie Economy <^ 
Burning Water as an object of Fuel. By Mr Samuel Morey, 
— Sillinian's American Journal of Science, vol. ii. p. 118. 122. 

7. Examen Chimique du Kermes vegetal, (Coccus tticis). 
Par J. L. Lassaigne. — Journal de Pharmacie, torn, v. p. 435. 

8. Extraif d'un Memoire siir la Nature et la Purification 
de VAcide PyroJigneux. Par M. Colin. — -Ann. de Ckim. 
torn. xii. p. 206. 

9. Des Phenomenea que preaentent quelques Metaux hraqu'on 
let sofi'tiet ^ Iti coupeUation, soil quHls soient sevls, ou allUi 
entre emc. Par M. Cliaudet. — Ann. de Chim. torn. xii. p. 34S. 

10. Premier Mimoir sur la Dissohtbiliti des Sets dans TEau. 
Par M. Gay Luasac — Ann. de Chim. xii. p. 296. 

11. De la Constitution intime des Gaz, et de leur Capadti 
pour le Calorique. Par M. J. Mollel, — Journal de Phyaiquf, 
Fev. ISeO, p. 113. 

Many other Chemical Memoirs, of great interest, have been j 
already referred to in our Scientific Notices, and in other partt 
of this Journal. 
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cases equal, we divide cacli uf thein into tea equal parts ; one 
soon learns to value those partR with tolerable accuracy, and 
each of tJicm is expressed Ity a decimal fraction, whenever the 
hardness is to be designated in numbers. Thus the hardness 
of a mineral, iriidway in that respect between felspar and 
quartz, will be expressed by 6.5, and so for others. 

68. Employment of the Scale. — When the hardness of a mi- 
neral is to be determined, we first of all select from the scale 
tliose two numbers between which it stands, in order to com- 
pare it with them. This may be done by trying the scale, from 
the top dotvnwards, till we hit upon some member c£ it 
which may he scratched by tlie given mineral, but which'docs 
not scratch it. ^Ve then take that member, the next above 
it, and the given mineral ; and, having chosen from each & 
fragment pretty similar in form, and, so far as possible, simi- 
lar in structure to the other two, we rub all the fragments 
on a very delicate Jilt. The smallest possible force must be 
•applied in this operation ; the sound and feel will enable us I 
to judge at what distance, in respect of hardness, the given 
mineral stands from both the members of the scale. This en- 
periment may be repeated and altered, till the result cao be 
rc^rdcd as certain, and depended on for any use to be made 
of it afterwards. The hardness of the file is so far indifferent, 
as it is not ■mth that instrument that the mineral is compared, 
hut hy means of' it, with the other members of the scale. For 
the higher degrees, however, the file ought to be a^ hard at 
possible. Practice will convince any one of the suffi«ency of 
this method far tlte natural history of the mineral hingdom, 
and the experience, on which it certainly rests, may be acquir- 
ed very soon. It resembles an imperfect instrument, which 
gains in correctness by the dextCTity of him who applies it. 

69. Lustre and Colour. — It has struck us, as necessary to 
settle the varieties of lustre in a manner somewhat different 
from their previous mode of arrangement. We divide metallic 
lustre into perfect and imperfect. The first is found in na- 
ilve metals, tl ^ in uran-ore, tantalite, and others. In 

characterising terms " metaliic" and " Jton-metel- 

Ik," are mtrt former includes only the complete 
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metallic lustre, the latter includes every i-emaining variuty, even 
the incomplete metallic lustre. In adamantine lustre, we distin- 
guish the inetoUilce and tlie common. The first ia found in 
wolfram, in the dark vaiieties of red-silver and cinnabar, in dif- 
ferent varieties of blende and white lead-spar ; the second in 
diamond, in the bright-coloured varieties of red silver and <aB- 
nabar, and others. The mother-of-pearl lustre may be distin- 
guished into i-omvwn and metal-like mother -of pearl lustre. The 
first is found in foliated zeolite, in kyanite ; the second in yel- 
low orpiment, m schillerspar, and others, The resinous and vi- 
treous lustres require no farther subdivision. In colours, we 
have separated the metallic from tlje non-metallic : The first 
only is used in the present system of characters. As to 
those other designations, which have been altered, or more 
Btrictly limited to serve the purjw.sre of ihis system, we ima- 
gine it will be shorter to explain them afterwards, than to ex- 
hibit them here under a gentral iis[ifct. 

II. Of Individtiah in the Mineral Kingtlom ; of Simple and 
Compound Mkterals ; of Homogeneity, Species, Genus, 'Sfc. 

1. Erroneous ideas of Individuality. — The idea of individua- 
Ety in the mineral kingdom is one of those concerning which 
the greatest number of errors have been entertained. Karsten, 
Steffens, Link, and Bemhardi, have all submitted to the pu- 
blic incorrect notions upon this point. It is a subject of im- 
portance for the right understanding of some others (7. 8.) 
which are founded on it; and hence, in treating of natural his- 
tory, to pass it over in silence would be unsatisfactory. 

2. Correct idea. Explanation lyy examples. — Generally 
speaking, the name of Individual, in natural history, is given 
to any thing or substance which, by itself, is capable of becom- 
ing an object of contemplation in this department of science, 
and which, therefore, ajipears as a whole, or must be represent- 
ed as a whole. In the mineral kindgom, anv crystal of calca- 
reous-spar, for example, is an individual ; any grain of diamond 
or garnet, for example, is an individual ; but a fragment, for 
instance, of granular limestone, is not so. The former are 
wholes, and by division cease to be wholes ; the latter is not a 
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whole, and dividing or breaking it in jneceB does not Qidte If 

cease to be what it waa, 

3. Reaaon of ilie mistake. — Misled by the false idea of dis- 
Unct concretions, mineralu^sts have con^dered the &agm«it of 
granular limestone as a fragment of an individual. They have 
sought this individual on the great scale, and taken for it the 
bed or mountain -mass, from which tlie fragment was taken. 
This is not correct ; The fragment is a coitjwHction or coni- 
fnnation of several, perhaps a great number of individuaii, 
every one of which being a real crystal^ and as such a whole, 
is by itself an object of contemplation for the mineralo^st, whai 
the smallness of its bulk does not prevent examination. 

I. Individuality does not rehire regularity of form.— 
The form of those crystals (3.) is not indeed regular; but thia 
cannot alter the truth of our proposition. They would have 
been regiilar if the space had allowed an undisturbed formaticHi. 
Each of them at least, is an independent crystalline JwrraO^iOny 
and as such an individual. 

5. Distinct concretions are indirnduals, ifnotjarthef com- 
■pOWtded. — Hence any angle distinct concretion, as we name it, 
is an individual, wliatever be the form of that portion, pro- 
vided only it is not farther combined. The magnitude of such 
portions has no influence on the result ; they may diminish 
even to evanescence, A fragment of compact limestone is, 
therefore a combination of several individuals, just as really 
as a fragment of granular limestone. 

6. Examples. — In hematite, the individuals are those linC- 
like particles, named fracture parts of the fibrous fracture. In 
the balls of radiated pyrites, the individuals are thpse bodies 
that proceed frcnu the centre towards the circumference, at 
which they frequently end in regularly formed points. In 
peastone, the individuals are the similar particles of which the 
spherical lamincc (the concavo-convex detached portions) con- 
sist. ' From these examples all minerals, in respect of their in- 
dividuality, may be InfljTod of No solid bodies are without 
individuality. 

7. Simple mi ^al which consists of one mngk 
individual is cal! .neraJ. Simple minerals arc all 
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easenliaUy crystals, being all independent crystalline ibrtna- 
tions (4).) All truly undetached compact masses are likewise 
^mple, because they are all independent crystalline formations, 
which have wanted nothing but space to assume a regulai' form ; 
and this is the decisive property of individuals in the mineral 
kingdom. AH grains, properly so called, such as those of gar- 
net, diamond, &c. are ^mple, being real, though not complete- 
ly formed crystals. 

8. Compound. — A mineral consisting of several hrnnogejieoua 
(25.) individuals is named a compovnd mineral. All compact 
minerals in distinct concretions, such even as from their smallness 
[ .cecape the eye, as in compact galena, are compounds. Of the 
mfune character are fal^ crystals and minerals, appearing in 
PMrhat are called particular external Jbrms. In the kidney- 
shaped and stalactitic forms of hematite, in the balls of radiated 
pyrites, and many others, this property is perceptible even to the 
eye. In the kidney-shaped and stalactitic forms of calccdony, the 
composition cannot so easily be distinguished. It exists, how- 
ever ; because, if minerals of this sort were ample, being pro- 
duced in free space, they would assume regular forms (7.) 
Any of the forms named particular, such as botryoidal, being 
produced in free space, is a proof of their being compound, 

9. Mixed mineral. — A mineral consisting of several dissi- 
milar (25.) individuals, is named a mi.red mineral. To this 
class belong mountain- rocks, and different masses found in the 
shape of veins and beds. And as in this respect nothing de- 
pends on the size of the particles, which are mixed, iron-flint, 
heliotrope, and others, cannot be ranked among simple mine- 

r^nb : nor can any limit between wmple and mixed minerals be 
iduced from the size trf the particles which are mixed. 

10. Series of characters exist in Nature. — That certiun te- 
s of crystallisations exist in nature, has been already prov- 

l by several examples, at least so that, for tlie present, no 
■ proof of this fact seems requisite. It is well known 
that series are also to be observed in the colours; series ip 
the shades of the different lustres ; series in the degrees pf 
tiardness, specific gravity, &c. 
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"11 Preparation for foTttiinff t!te iiot'ton of Hom(^mtg. 

—K in two individuals, two forms, either similar or belon^i^ 

F r<ft) ^ same series, present themselves, one of the followii^ 

things must be tlie case : Either those indlvidiuiis complek^ 

, ^agree with each other. In regard to their remaining duvao- 

•taristics ; or else, in this respect they differ more or less. 

12. Idea of unifyimHy. Examples. — As to the first 
,. (12), namely, when the forms are similar, it is clear that 

which all ilie other characters likewise agree, cast- 
lot be different in any point of \iew that regards natural H* 
toty. Such minerals are named nnifarm. Similarly coloured 
"hexahcdra of calcareous-spar, pentagonal dodecahedra of py- 
rites, rfif&ring merely in their size or other casual circumstan- 
ces (which are not objects contemplated by natural history), af* 
ford examples of this. 

' 13. Individuals which are 'not umform. Examples. — I^ 
whilst the forms arc similar, differences exi.it among the »■' 
mnining characters, ntincrals of this sort undoubtedly admit 
R natural liistoriciil distinction, and consequently are at least W)t 
iinifbrm. Examples of this are to be found in the octafaedrcHi 
of diamond and nia^elic iron-ore ; the jjentagonal dodeca- 
hedron of pyrites and glance-cobalt ; red, green, blue hexahe- 
draof fluor; black, red, green rhomboidal dodecahedra of gar- 
net, &c. 

14. In dissimilar Jbrms, proof is reqttitite omMf Jhr flff 
first of these statements. — As to the second case (18.) namely,^ 
when the forms are not similar, but simply members of one 
aeries (I. 60.); it is required of ns only to produce evidence 
for the first of those statements (12.), that such being their m«- 
taid relation, flie indlvidvals may coinplctety agree, so far 
as concerns their renmining cfiaracters ; for, with regard to 
the other statement, that they may happen not to agree com- 
pletely, no farther proof is necessary ; nor can any of the con* 
sequences which result from that fact, be of use in the present' 
inquiry. 

15. The proofs are deduced by means of the combinations.— 
Forms which constitute members of the same series are capable 
of entering into combination with each other (I. 39. 49.51.' 
5i.) Cmisider now a lombination of two, three, or n 
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simf^e foMoa. If the homologous surfaces be enlarged succes- 
^velj, one of those simple forms will arise after the otlier (1. 6.) 
An individual appearing in a compound form may therefore 
be considered as a double, triple, quadruple individunl, accor- 
ding as two, three, four, &c, simple forms are included in the 
combination. 

16. Continualum, and oth-er proofs. — These different indivi- 
dual forms belonging to the same scries, are connected with the 
resulting form of the combination. Hence different indivi- 
duals, whose forms are members of one aeries, mat/ completely 
agree in their remaining characters. Tliis is not tlie only mode 
in which the same fact may be established. It will not be diffi- 
cult to find individuals in calcareous-spar, fluor-spar, and other 
species, which completely agree in colour, transparency, lustre, 
hardness, specific gravity, Src. whose forms, at the same time, 
ate not similar, but merely terms of the special scries to which 
they belong. However, as the proof, condiicted in this manner, 
applies to those species only by means of which it has been 
obtained ; it is better, for the sake of imiversality, to employ 
the combinations, wliicli (16.) constitute a perfect genercdn- 
lation to the mineral kindgom. 

17. The proof serves for aU series of cltaraciers. — What 
has now been proved with respect to series of crystallisations, 
namely, that different terms of such series, having a perfect 
agreement in their remaining characteristics, may he united in 
minerals ; is also true with respect to the terms in any other 
series of characters. In the latter case, however, the proof 
can only be obt^ned by considering each partiadar case ; and 
the reason is, tliat such scries of characters admit not of ma- 
thematical treatment, by whiLli alone universal properties ca^ 
be established. 

18. Individuah of themselves not tintfum, brought tmder 
the conception of uniformity. — When individuals agree as to 
all their characters but one, if the diiferences of that one are 
members of the same series, it follows, from what has been 
said (16.), that, instead of those dissimilar members, one and 
the same may be sulistituted in each individual ; by which 
means those individuals are made to agree in all respects ; that 
is to say, they become uniform (13.) In a great number of 



.. 



Mi 



M4 , Moha" System t^Cryslunography 

ininerals, all the characters, excepting the Ibrms, agree togetht 
with perfect exactness. These forms may be hexahedra, o 
tahedra, rhoiuboidal-dodecahtKira,- Sec. or combinations of tn 
[ or more of such figures. Novr, if from any individual who«( 
' form is an octahedron, that figure were removed, so to speak, 
" and a liesahedron substituted in its place, then would this indi 
yidual no longer difter from one whose form was ori^nai!^ 
I hexahedron, and so in other cases. The combinations 
' shew, that wc are warranted to adopt this process, and to ad- 
mit nothing arbitrary in our apphcation of it. If one of thosp 
[.individuals appear under the form of a combination of the 
[ bexahedron anil octahedron, we are at liberty either to conadw 
[ its form as a hcTuhedron joined with an octahedron, or as 
^oitahedron joined tvith a hexahedron ; as a hexahedron 
rfinincated angles ; or as an octahedron with truncated angli 

J9. Individuah capable of being broughl under the concsp- 

[ tion of uniformity differ in the smallest degree. — The difle- 

' fences among individuals, whose forms, colours, or characters 

r M% terms of the same series^ or cpnatitute a series themselves, 

f-tj)e statp of thp remaining properties being the same, are pot » 

Tgreatasthe differences of those which, under similar circum- 

rrtatices, exhibit no such relation. For, in the first u^e, if ve 

f put the members of the series ccjual, or SMbstitute one mew 

rber in place of all the rest, [he individuals (13. 19.) become 

uniform. But this state indicates the smaliesl degree of diff& 

rence. With the other class, however, no such method can 

be followed, because nothing but such characters (forms, co- 

a lours, &c.), as are terms of the same series, can be interchange^ 

[nr put in the place one of another (19.) Minerals of this sqrt 

'ipannot, therefore, hy any means {by any regular proceeding 

with their characters), be brought under the notion of uniijf 

formity. The differences which occur among them ftrc gt«ster 

than those of the preceding. 

SO, Separation of some indii'iduals Jrom the reaf, leads U^ 
no conceptions of use in Natural History. — By this process, 
individuals may be found and separated from everv other 
which, though in themselves not uniform (because they shew 
differences in -one character, whose steps or shades repre- 
isent lerniB of a series), may yet be brought under the conccp* 
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I of th<f samllest iliiference of uniformity ; and which art; 
consequently more siriitly united with each other, more closely 
coniigiufus, ihan such as do not adpiit of bejng so treated. 
This agreement, however, is of little use; because, when tried 
ta practice, it is found that individuals, which agree exactly 
in all their characters but one, are of very rare occurrence, 
and that when the agreement in so many properties does take 
place, the one remaining property 'm also conuuonly the same, 
(the same form, the same colour, and so on,) and consequently 
that the individuals, being already vniform with each other, are 
not of such a kind as to render the discovery of tlieir agreement a 
useful subject of inquiry. Nor dots the preceding observa- 
tion lead to any natural historical conception of species, g^nus. 
or other classification ; and consequently, by the attainment of 
these objects, requires investigation to be farther prosecuted. 

21. ^n Individual mat/ at once be a member qf t«ia Scries. 
—-Upon con^dering abstractly a serieit of forms, the only pne, 
for example, of tlie tessular system, and a series of colourii, 
say those of fluor-spar, it appears that an individual oi' the mi- 
neral kingdom may, in regard to its form, be a member of the 
first series, and at the same (rijie, in regard to its colour, a 
member of the second. Hence ^ mineral that constitutes bj 
its form a member in a scrips of individuals, which have their 
other relations the same, but differ jn their form, may at the 
same Ume constitute a member in a series of individuals, which, 
agreeing tn their other relations, differ in the shades of their co- 
lour. 

22. By thii means the individuah of both scries are brottgftt 
imder t/ie concept/on of smaUeit difference. — When a number 
of individuals arc distinguished solely by the differences of their 
forms, if these forms are members of the same series, the degree 
of difference among those individuals is the smallest that c^n pos- 
sibly take place, unless when the individuals are simply unU 
form (20). Thus if a number of individuals are distinguishT 
ed merely in the differences of their colours, those colours be- 
ing members of one series ; the degree of difference is the 
smallest that can possibly take place in consistency with the 
individuals not being simply utiifomi (20.) Hence, when an 
individual ixjhund which-, considering Ike entire agreement of' 
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Us rcmainhiff ihararfer-s, constUvtea, in regard to its Jonn, 
a member in a scries of indii'ldjutls, distinguished only by their 
^fiirms i and in regard to itf colour, constitutes a metnber in a 
series of individuals, diittingiusJmi only by their colours ; in 
that case, tlu individuals of i/ie former series disagree with 
those of the latter, by tlie' amaliest degree of difference, consis- 
lent with the individtiah not being simply nnifbrm. 

93. Universality qftlte above. — This concIuEion may \k pro- 
secuted and extended to all characters, from the varieties of 
which scries arise. When any such are found as shew no 
difference, which hajipens in some cases with respect to hard- 
ness and specific gravity, in those cases series, having terms en- 
Hrely equal, may be imagined, concerning which the foregmng 
result is likewise true. By this means it is possible to find in- 
dividuals which, with regard to the properties or characters 
oonihined in them by nature, may at once be members of all the 
scries, which can be linked together in the way already explmo- 
ed (23). Though these individuals are not uniform, yet there 
subdsts among them the smallest degree of difference, (for by 
the process described above, (19.), they and their characters 
may be included under the notion of uniformity), and they can 
be separated from all others distinctly and accurately. 

24. Species. Homa^eneiiy. — The group of individuals which, 
by the preceding treatment of their series of characteristics, can 
be brought under the notion of smallest differences, or of uni- 
formity, is named a Species, and the individuals belonging to 
the same species are said to lie hnmogaieous. 

25. Logical condition of the Idea of Species. — From what has 
Iwen said, homogeneity in the mineral kingdom, among indivi. 
duals which arc not uniform, (for the uniform are of coui'se ho- 
mogeneous,) depends on the connection which reigns among 
their characters. This connection is founded on the consi- 
deration of the various series of characters ; among which, 
that of regular forms is capable of geometrical management. 
Were all the charai^lerislic series jmssessed of the same property, 
Jiomt^eneity in the mineral, ami therefore tlie natural historical 
dislribtttitm into serifs, would be an object of mathematical de- 
monstration, and besides its exactness, would be attended w ith 
perfect evidence. 




aiul Minaidogy. S'Zt 

' Sft The idea nf Species needs no foreign designations.— ll 
e dear from this, that no Jbreign aid is required for determiii' 
jng the species in natural history. And as the conception of 
spedes is the foundation of all other methodical or systematic 
donceptionR, that is to say, the natural liistory of the mineral 
rlungdnm requires no foreign aid, (chemical, geognostic or arlu- 
trarj-,) for its foundation and complete developement. 

27. Transitions in particular characters. — Tlie series of 
uliades of a character in the individudU of a species, is named 
a transition. This series, however, in nothing more than the 
progress of the members in a series of characters. Hence these 
teharactenstic series represent the transitions, in so far as the 
' latter refer to single characters. Other transitions, such for ex- 
"ample, as are produced by exposure to the weather, by mix- 
ture, and so on, are not acknowledged by natural history. 

28. Transitions of individuals among each other. — If indivi- 
duals agree together in every character but one, and if the 

f ■differences of this one are terms of a series, those individuals 
exhibit a transition. Transitions, therefore, originate fix>m 
series of characters; they may result from the same indivi-. 
duals in more than one series of characters (fiS. S4.): in 
forms, colours, and so forth. To secure ourselves against the 
numerous errors which German mineralogists have committed, 
it ttill be necessary to consider and discuss the transitions tn 
each character for itself; in other words, to employ the se- 
veral series with proper circumspection, and to give the cha- 
Tacters as distinct and strict a designation among themselves, 
as we possibly can, or as the circumstances of the case may re- 
i^uire, 

29. Transitions are nutrlcs ofhoinogfneity.- — Individuals con- 
hected together by transitions are liomogeiieoas, and belong to 

■ one species. The preceding observations render this sufficient- 
ly clear. The German mineralogy contains a multitude of ex- 

t flinples, in which one species is connected with another, by means 
of transitions. With regard to these the two following state- 
ments may be maintained. If the transition is conect, the de- 
termination of the species must be false ; and if the determi^ 
nation of the species is correct, the transition must be false. 
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30, Connection between the Species. — From the union of ho- 
mologous individuals by transitions, jt is pliiiil, that an sdmi^ 
rable connecUon reigns throughout these natural historical species 
(4.) This cmmectumts aproqfoftfte correctnfgs with which 
the species have bttnjia.ed. It does not Uierefbte seem advi- 
sable to divide the species ; to distinguish them into subspecies, 
{species in the Wemerian system). At all events, such a subdiyi- 
Mon merits entire reprobation, whenever, as has frecjucntly hap- 
pened, it proceeds without logical foundation, without lo^cal 
form, and according tf> nothing but the author's caprice. 

31. The principle qf a natural siffitem is natural historical sl- 
milarily. — The prindple which natural history follows in erecting 
a natural system, is Jiatural historicfd similarity. An artificial 
system, on the other hand, rests upoi; distributions acoircling tg 
particular marks or charact^s, among which natural historical sir 
milarity is commonly lost ught of. But how different soever the 
two systems may be in their natures, tljey have yet this in com- 
mon, that the natural historical species, as it has been explained 
above, must lie at the foundation of both, if they are to be use- 
ful in natural history. It appears, then, to have been a great 
error to give the name of artificial systems tp certain injudid- 
ous distributions of minerals ; for example, that of Briinner ; 
and from their failure, to infer the impos^bility of ^uch un^eiTr 
takings in mineralogy. 

38. Possibility of artificial systems.^— When the spedes 
are determined, the possibility of an artificial system depends 
upon the first distribution, so that no species may, by means 
of it, be again split asunder. Hitherto no basis of minera|o^- 
cal distribution baa been discovered, sufficiently general to effect 
this purpose. The systems of crystallisation are fitted to ef- 
fect it ; and may, therefore, on the supposition that the form of 
certain species, which is yet unknown, will hereafter be disco- 
vered, serve as the groundwork of an artificial system. 

33. Artificial systems do not fulfil all the reguisifions of mi- 
neralogy. — An artificial system, however, is of little service in 
mineralogy. It can, at best, be applied only to designate va- 
rieties that may occur, as plants arc deagnated in botany ac- 
tording to the method of Linn^iis. After the acute Werner's 
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q^XBinple, mineralugists have been accustomed to consider the 
|iroductioas of iDorganic nature in a state o/'Aiutual connec^a ; ' 
nd after esperiencing the attractive qualities of this method, one 
cannot, without difficulty, deternnine to acquiesce in an arti^ 
ficial s^rstem, which nitist be nothing more than a simple re- 
gister. J 
34. Basis of the natural historical connection in Wemer'g I 
tjfstem. — 'The connection alluded to f^sts upon the mineraiogictd ■ 
nmilariti^i which haa already (3S.) been exhibited aa the bass "m 
0I' a natural system. It will be necessary to consider this re- fl 
lation more closely. ^ 

85. I>'igerent degrees of' natural historical similarity. — Natu'- 
nl historical amilarity is susceptible of different degrees. If the 
species are conadered as wholes (the proper unity in clasaficaj 
itftBi,) some of them are found to be more, some less, similar to 
icach othei'. It is evident, that native gold is more similar tt> 
^tive silver than to calcareous-spar, — calcareous-spar more sinlf^ 
lar to arragonite than to felspar, and so forth. J 

86. Fortuitous nature of this relation. — This relation is not a ■ 
necessary one. It is conceivable, that species might stand in m 
equal relations of similarity, might bear to each other, for e»- I 
ftmple, the relation of calcareous-spar and arr^unite, of hom-^ V 
blende and augite, of garnet and vesuvian. In that case, tha ' 
combination ol' species, jointly similar to imc and the tamet 
would exhaust the contents^ of the mineral kingdom ; that is tq 
aay^ the conception originating from this conception, would ba 
of equal compass with the conception of the mineral kingdomt 
which latter would be nothing else than a collection of species 
pimUar one to another in the same degree, 

87. Continuation. — But it is IHcewise conceivable, that, of aH 
the species in the mineral kingdom, no two might bear to each 
(Mher the same degree of similanty with any other two. Of 
this nature are the ibllowing: calcareous-spar, heavy-spar, fel- 
spar, garnet, iron-glance, native gold, and others. Heavy-spar 
is plainly mttre amilar to calcareous-spar than felspar is ; fel- 
epar than garnet ; garnet than iron-glance ; iron-glance than na- 
tive' gold ; and so on alternately. The consequence of this 
mtlAt be, that Iherc would exist no two speries ivhicli eouW 
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uiiite more closely with each other than with the rest, according 

' to the measure of their similarity ; and therefore a series of 

»ingie species would result, liaving an extent equal to that of 
the mineral kingdom. The conception of the mineral kingdom 
would thus be changed into that of a series oi single species. 

88. Higher and lower degrees of similarity. — Neither the 
one supposition (37.), nor the other (38.), is found to hold in 
nature. The degrees of Bi9iilarity between the different species 
are neither altogether equal iwr altogether imegtml. It is there- 
fore true, that both higher and lower degrees of this similarity 
are found to exist ; and though not nctcssary in this pla<«, it 
would be proper to enter upon an analysis of them, in order to 
produce examples of this fact, if the annexed mineralogical sy- 
stem did not serve instead of aU examples. 

39- No series of species in mirwralogi/. — To convince himself 
of tlie truth that higher and lower degrees of niineralogical si- 
milarity have a real existence, and hence that no single scries of 
species can possibly be found in the mineral kingdom, — let any 
one make the attempt actually to represent to himself such a se- 
ries. He will soon fall upon species, concerning which doubts 
will arise whether the one or the other, or even a third or 
fourth, ought to come next in order ; and at last he will feel 
himself compelled to assign one and the same place to two, 
three, or even more. Instead of angle species, therefore, 
groups of species would result ; from which it follows, tliat in 
this department, as well as iu the animal and vegetable king- 
doms, no regular gradation, or series of singk species, is any 
where to be met with. 

40. Genus. — A collection of spedes connected by the highest, 
and, at the same time, equal degrees of natural historical umila- 
rity, is named a gemw 

41. The idea of genus is the same as in zoology and botany. 
.^This idea of genus is exactly the same as that which zoology 
and botany employ, in their natural systems, According to 
this idea, the wolf, dog, fox, — the hon, tiger, cat,— unite into 
genera ; and the application of this principle is the basis on 
which the distribution into genera rests, throughout the whole 
of nature, whenever the intention is to found a natural system. 



and Miiierulogy. '. 

42. Explanation and proof. — The aeries of cry stall isaiions 
belonging to coininon iron-pyrites is tcssular. If, accorditig to tlie 
toicthod just explained, we collect the varieties of a species, we 
ishall meet with numerous individuals, which almost entirely 
sgree with comuion iron-pyrites in all their characters, — in co- 
jjour, hardness, spedfic gravity, sti'eak, and so on ; but whose 
oystalline forms belong to the prismatic system. It i^ these va- 
lieties that Werner Iiad named radiated, liepalic and cristated 
iron-pyrites. Individuals whose forms belong to two different sys- 
tems of crystallisations cannot be united in tlie same spccie%,4 
JKadiated hepatic and cristated iron-pyrites, tlierefore, coustitut* J 
a distinct Species. Yet this spedes is so similar to that of ConK-| 
mon iron-pyrites, that we must either unite them into one Genut^ 1 
or relinquish all sort of methodical arrangement. ■ 

48. Universaliit/ i^the idea qf^enus. — This idea of natural 
^historical genus finds scope for its application, every where in 
'the mineral kingdom. Yet the similarity on which it rests, if we 
r^ard it as constantly of tlie same degree, is not always so ob- 
vious as in these examples. Magnetic iron-ore and brown 
iron-ore belong to one genus. At first sight we can discover 
no great similarity between the varieties oi' these two species. 
But iron-glance and red ironstone belong also to this genus, and 
together form one species. This explains the difficulty. Be- 
tween magnetic iron-ore and the crystallised varieties of iron- 
glance, as well as between red IieniaUte and brown hematite. 
It will be easy to discover the similarity on which this combina* 
tion into one genus is grounded. 

44. Caution in jix'mg the genera. — In investigating that a- 
milarity of species, on which the distribution hito genera de- 
pends, it is necessary, therefore, to pay attention to the parti- 
cular condition of the varieties, to compare simple with simple, 
compound with compound, and so on. Upon the whole, the 
dbtribution into genera, if it does not degenerate into a mere ax- 
Ktrary division, depends much more on a judgment perfected 
by practice, than the distribution into species. 

45. Except in Werner's system, no trace ofgsnus. — It is well 
known, that one meets with no vestige of a natural historical genus, 
in any mineralogical system hitherto published, excepting that 
of Werner. So completely has natural historv been forgotten 
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in treating mineralogy ! Werner's uatural historical genera (his 
Sippschaften ) are not, hoi^cver, capable of being ascd; partly be- 
cause the species are not correctly fixed, and partly because the 
ckemictd ffenera have prevented the junction of congruous spe- 
cies. This latter circumstance is the reasoti of there bang so 
few natural historical genem in the class of metallic fossils. 

46. Universal application of genus. — Many genera compre- 
hend only one speciea ; but no genera are to be found, (as in 
Karsten's Tables,) which do not comprehend any spedes. In- 
deed a consistent and regular system cnn comprehend no speiuei 
without including it under some genus ^ though that genfn 
should even be the only one of its order (51). The idea of 
genus must, therefore, be applied over the whde mineralogicid i 
system. 

47. Series of genera.— The reason why no series of species 
are to be found, in examining the productions of inorganic na- 
ture, Ucs in this circumstance, that, several of those species as- 
sume at once the some position^ and form groups (40.) These 
groups are the natural historical genera. Hence tfie mineral king- 
dom consists of a series ^natural historical Genera, every one 
of which comprehends similar Species (41.), every species, in like 
manner, comprehending bomt^eneous Individuals (S5.) The 
conception of the.miner&l kingdom is by this means made more 
distinct. 

48. Genus and Species are the essential steps of Classifica- 
tion. — From these considerations, it follows, that genus And 
species form the two essential steps of clasafication in the mine- 
tal kingdom : in other words, they are the only means neces- 
sary to be used for obtaining a distinct representation of thai 
kingdom. But the mineralogical system, in order to be appli- 
cable to nature, (that is, to the distribution of minerals, as 
plants are usually distributed,) requires some more extensive 
groups to be presented ; and for this purpose, the degrees of 
similarity yet remaining may properly lie used. 

49- foundation of greater Groups or CoUocatitms.— Select 
any genus from the mineral kingdom; say thit to which pyrite* be- 
longs. It has ah'eady been produced as an example (43.) So far 
as we yet know, it con»Bts of three species. The first is coiSRion 
}iyriu=, the second includes radiated, heitalic tmA cristatfed pyrites. 
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and the third magnetic pyrites. Let Uiis genus be considned 
as a fixed point, and collect around it such epecies (already 
united into genera,) as possess the greatest similarity with the 
species contained in it. It is clear enough that this Junction 
must not be founded on the mere superficial appearance, but on 
a comparison of all the natural historical properties they possess. 
The species collected will be arsenical pyrites, copper-nic- 
kel, tin-pyrites, and copper-pyrites. If we endeavour tojcrni 
more species with those already enumerated, it will be found to 
be impossible, unless we choose again to destroy the relalion, 
which has arisen from the juxtaposition of the preceding spe- 
cies, and hitherto m^ntained a definite sphere of union. Let 
us farther select lead-glance : To this grey antimony, molybdena. 
Mack tellurium, vitreous silver, bismuth-glance, will unite them- 
selves. Select the genus of iron-ore : To this grey manganese- 
ore, chrome-ore, eerium-ore, titanium-ore, tin-ore, wolfram, and 
others, unite themselves ; and being properly divided into 
genera, these substances will exhibit well defined groups, which 
correspond exactly to the natural families in the vegetable king- 
dom, and which, springing from the same principles as those 
femilies, are consequently of equal use with them in the natu- 
ral system. 

SO. Idea of an order. — The union of such genera is founded 
on a particular degree of natural historical similarity (39.))- the 
doaeat after that from which the genera originate (41.) The 
«oUection of genera united by this degree of similarity is nam- 
ed an order. 

o\,Ita Univeraality. — This idea of natural physistorical orders 
may be extended through the whole mineral kingdom. Hence, 
there is no genus which docs not extend under some order,as there 
is no species which docs not stand under some genus. The re- 
gularity and uniformity of the system requires it to be so. Yet 
the fixing of those orders in such a manner as to be applicable 
and conformable to nature, is attended with difficulty; just as 
difficulties occur in effecting this for botany. An attempt to 
Bttmn thb object will be exhibited afterwards. We must look 
to futuri^ for improvement. 

S2. Traces of' this idea in the older Mineralagy.— The idea 
of natural historical orders in the mineral kingdom, appears to b^ 
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one with tvliicli the olik-r mineralogists were acqitiuiited. Cer- 
tain names, which have descended to us from those times, in^ 
cate this Tact, Tlie name pyrites has been apphed to several 
minerals which do in reahly belong to one order. This being 
the expresHon of unwarped and unprejudiced judgments, may 
be regarded as the first sketch of a natural system. 

53. Classes. — As the genera may be collected into orders, 
the ordei's in liVe manner may be collected into classes. Three 
such classes are to be found in the mineral kingdom. At pre- 
sent, it will suffice lo mention what is included under them, as 
by this means their differences, and the facility with which they 
may be characterised, irilt best appear. The first class com- 
prehends the salts and the atmospherilia, as tliey are called ; 
the second comprehends tlie earchy and metallic minerals of 
Werner's system, with sulphur and graphite ; the third eom- 
prehends combustible minerals, excepting suljrfiur and g»- 
phite. 

54. Wh^ Almospkerilia are introduced into the Mtneral 
Kingdom. — Idea of a Mineral. — The only thing here deserv- 
ing notice is the introduction of atmospheric substances into the 
mineral kingdom. This results from the very idea of a mineral 
According to Werner's explanation, this term includes under it 
the idea of geogiiostic indications, which are specified for the 
express purpose of excluding atmospheric substances. But the 
idea of a mineral in natural liistory ought to be pitrehf natttrai 
Mslorical, and must not, therefore, have a reference to indicadons 
of a foreign kind. If such indications are omitted from Wer- 
ner's system, the only remaining principle is, that minerals are 
inorganic productions of nature, as atmospheric substances 
likewise are. 

55. Idea of Mineralogy and Natural Histmi/.—Ia order 
finally to combine all the preceding results under one pmnt of 
view, the scope of mineralogy itself must be taken into con- 
^deration. If mineralogy, as almost every writer adinowledg- 
es, at least in Vie first page of his work, is a department of 
natural history, and consequently the natural history of the 
mineral kingdom ; then it must serve the same purpose for this 
kingdom, as zoology serves for the animal, and botany for the 
vegetable kingdom. Of all Ihe departments into which natu- 
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ral history has been divided, botany is tlie most complete and 
advanced. The idea of natural history may, therefore, be de- 
veloped best by considering this division of it. Now, botany is 
nothing else than tfie science ofjinMng the at/slematic name of 
A PLANT, Jrom its Jcnoian or observed natural properties, that 
is to say, by means of its characters, or of finding t7ie na- 
tural properties v>hen the rtame is given; and all the arrange- 
ments, subdivisions and collocations employed by this sdence, 
are directed to that purpose. Natural history is therefore no 
thing else than the science of iinding tlie systematic name 
from the characters of a production of nature ge^ieraSy, or 
rnce versa ; and mineralogy nothing else than the science of 
finding the systematic name from the characters of a mine- 
ral, or vice versa ; and whatever has no reibrence to tliat ob- 
ject, does not belong to the science. 

56. Geogno-ry, Mineralogical Chemistry^ S^c. are essentially 
different Jrcm, Mitterahgy. -~}iovi, neither geognosy, nor mi- 
neralogical chemistry, nor mineralogical geography, nor econo- 
mical mineralogy, propose as their object to find the name from 
the characters. Consequently, they are sciences altogether 
distinct from mineralos^y, and though treating the same sub* 
ject as mineralogy, they treat it in quite a different point 
of view, and upon quite different principles. Every science 
ought studiously to be maintained in a state of purity, if we 
would screen it from final ruin, which, as exemplified by natu- 
ral history in the mineral kingdom, is otherwise unavoidable. ' 
Hence, nothing geognostic, nothing chemical, nothing geogra- 
phic, is suitable in mineralogy. It need hardly be mentioned, 
that in making these observijfions, I do not mean to censure the 
practice of bringing forward descriptively in natural history 
such notices irora other sciences that concern the productions of 
nature, as may illustrate the subject. Still less do I intend 
to take from those sciences any portion of their credit. In- 
deed, it is abundantly clear, that, according to the opinions un- 
folded above, mineralogy, and the whole of natural history, b 
nothing but the mean of turning to profit by these modes, tke 
proper knowledge (the true scientific knowledge) of the produc- 
tions of nature ; such productions, of course, as natural his- 
tory does not reject : — so that we are not only to acquire muck 
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useful knowledge Jrom those sciences themselves, but also to un- 
der stand and distinguish the objects from which we have ac- 
quired it. 

III. Nomenclature. 

1. NomenclatuTe exhibits the scienti^ condition of Mine- 
ralogy.^ln erery department of natural history, nomenclature 
is a mirror in which the whole science is represented. The 
image which this mirror reflects back upon mineralogy, has so 
few charms, that it seems to have repelled zoologists and bota- 
nists from studying the productions of inorganic nature; al- 
though such persons, from their peculiar pursuits, would have 
been completely prepared, and well fitted for the invesbgaUon. 

2. tVTi;// it has not been improvcd.^The discontent with our 
existing systems of mineraJogical nomenclature is universal. 
This feeling has not, however, produced any advantageous con- 
tiequences. Names only have been altered without the prin- 
ciple bdng improved ; and no result has fe^owed from thb pro- 
cedure, but an almost intolerable synonimy, which is certainly 
a negative advantage. 

3. W/iat U must accomplish.— ^n natural history, nomencla- 
ture has two purposes to fulfil : The first is to provide every 
species with a name ; the second to indicate, by means of that 
name, the natural hbtorical relation and connection, in which it 
stands to one or more other species. 

4. Nomenclature must be systematic.— The general expresmon 
of that natural historical relation, in which the species of natu- 
ral productions stand to each other, is the natural system. No- 
menclature in natural history must, tlierefore^ be systematic, in 
other wordt!, it must arrange itself according to some system, 
and express the connection in which the different species of na- 
tural productions stand to each other in that system. 

5. Trivial Nomenclature. — A nomenclature which ia not 
systematic, bears the name of trivial nomenclature. A trivial 
nomenclature may indeed subsist with, but not without, the 
systematic nomenclature ; because it fails to satisfy one of the 
j^uiaite (3.), and that the most important requi^te, of na- 
tural hinlory. 
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€. (P^ no iS'tfstematic Nomenclature has yet appeared.'— T\iK 
want of a systematic nomenclature in mineralogy is capable rf 
being accounted for. A systematic nomenclature presupposes 
a system, according to which it may be constructed (4.) Such 
a system baa not hitherto been discovered. A mineralogical sys- 
must be natural historical, for mineralogy is a department 
i£ natural history. It must also depend upon a single prio- 
aple ; for otherwise it would not be a system at all. A system 
ig on more than one principle would be deficient in unity 
con»stency; and, therefore, could not express the con- 
gruity that subsists throughout the productions of nature. 
Among all the mincralo^cal systems which have hitherto ap- 
(fieared, there has not been one of a natural historical character, 
tar one grounded on a single principle. 

7. The Nomtnclature has a reftreivie to tlte nature of the 
^teienee it is used in. — Chemical systematic denominations, when 
Aey appear in mineralogy, are altogether out of their proper 
iflace. These denominations, it is clear, express chemical re- 
ilations, chemical connections of natural productions among each 
iMher, with which natural history, and consequently mineralogy, 

no concern. The nomenclature is intimately connected with 
■flie nature of the science for which it is to serve. From the 

of chemical names in mineralogy, it would follow that mine- 
ndc^ must be a department of chemistry, But mineralogy is 
H department of natural history ; and that chemistry is natu- 
ral history, or natural history chemistry, will be maint^ed by 
I no one, not even a partisan of the chemico-natural historical 
^etem of mineralogy. 

8. Its structure may be ut^oMedJrom the idea of' i(.— Frmn 
Uie idea of a systematic nomenclature : " That it is a verbal 

ion of natural historical connection subsisting among the 
l^vductions of a series, or a verbal expresuon of the syaton 
Vfaich represents these connections," — it is easy to unftdd its 



■ 9- Names and denominations. — The word with which we 
e a single object is called a name. This object may be 
1 as to include a number of others, [f the name has an 
ii^thet annexed, it is called a dcnominatimi. This denomina- 
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tion no longer designates that olyect on whidi the name was 
bestowed, but some single object included under it 4 and this 
Jast may, in its turn, include other objects. This distinctiai 
between names and denominations will afterwards be useful on 
account of brevity. 

10. Deiwmhiaiions aiane are capable of expressing the union 
ofobjecU. — By names alone no mutual relation of the things 
which bear them can ever be expressed. A denomination 
affects this; the name, by its annexed epithet, marking a 
stricter designation. Hence, in a systematic nomenclature, the 
species bear denominations, not names. 

11. Name is given to one of tlie higfter steps of Clasat/ica- 
tUm. — To give the name a more definite signification in the 
case of the species, it is applied to the genus, or the order, or 
some of the hi^ur steps of claaafication. The name refers 
not to tm£ aingie production of -nature, or to one species, but 
to a class of greater extent ; it reaches to the former only in 
so far as their characters entitle them to a place under that 
class. It is by this arrangement dial the systematic nomencla- 
ture is enabled to restrict the arbitrary application of names. 
A newly discovered mineral, though not belonging to any 
known species, would probably belong to some known genus, 
and therefore obtain the name of that genus, or to some known 
order, and hence take its name from that order. 

12. In Mitierahgy, to the order. — The division to which 
nameK must be applied, whether to the genus or to the order, 
depends npon the constitution of those productions of nature 
for which the nomeLiclaCure is contrived. In zoology and bo- 
tany, tlie name depends upon the genus : Generally it ia the 
rule that the name be not given to the genus. It is a univer- 
sal principle, that we should endeayour to combine all the ad- 
vantages which a systematic nomenclature can afford to any 
depaituicnt of natural history, and apply the names in such a 
manner as to secure this object most completely. In minera- 
logy, without question, this happens when the order bears the 
name.; and for that reason I have applied it to the order. 

13. Choice of the Name. — In a mineralogical nomenclature, 
the choice of names is a matter of importance, and at the same 
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tbne attended with maiiy difBcullies. Having made it a rule 
to introduce as few new names as possible, I have borrowed 
irom the German mineralogy, particularly the older systems of 
^ as many de^gnations as seemed applicable. In its present 
^ttate, the nomenclature is therefore a German one, but if re- 
.j([ai«te, it may easily be converted into Latin. 
^~ 14. The nature of the order to lokich a mineral beionga, 
^tettles its Name. — The names I have employed are, pyrites, 
v, glance, spar, ^c. The term pi/rites has already been 
ilied to certain minerals belonging to one order, (II. 53.) 
have therefore employed it to denote an order. Some othef 
ibstances, which likewise l>elong to that order, have therefore 
iBecessarily received this designation, and l^d aside their pr&- 
is names, — nickel, for example, glance-cobalt, and others. 
gigni/ication of the order settles wJial is or is not pyrites; 
■whatever, according to t/tat signification, is pyrites,— in 
^^6ther words, whatever belongs to the order bearing this name, 
must also be called pyrites. The same kind of management has 
been followed with the other names, as may be seen by inspect- 
ing the minerato^ca! system, to which the new jioraenclatiire is 
.iqpplied. 

15. Closer settlement of the Name belmiging to the Order. — 
ic Name. — Next to the name, the most important point is 
lefirstrestrictionofit, that adjunct, to-wit, by which the name of 
order is transformed into the name of a genus. The genenc 
le ought to be founded nn the natural historical nature of the 
mus. Of this kind are garnet-blend, ruby-blend, glance-Mend. 
'hese three genera all belong to the order of blends. The first, 
wever, has the appearance of garnet ; the second, at least in some 
ieties, of ruby; the third of glance. This mode of forming 
le generic name would, doubtless, be the most advantageous, 
iKcauBe it leads to no delineations which are foreign to natural 
history. It cannot, however, be univejsally applied, without 
introducing a mullitude of new names ; and hence, in confor- 
mity to the previous rule, with the sacrifice of uniformity it is ' 
le, two other means have been attempted. The first is to 
ike use of some customary trivial names for settling the ge- 
■a; the other to apply to this an arrangement not properlv 
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arising from natural history. On the former principle are Jki- 
spar, augite-apar, axure-apar ; on the latter, iTOJi-pyrites, co- 
bait^n/rites, lead-giance, molybdenum-glance, and others. No 
doubt, the second class of names have a chemical sound ; but 
they have no cliemical meaning; and all depends upon tfte mean- 
ing. Of a similar, yet not altogether identical nature, are_/(uor. 
haloid, calcareous-haloid, gypsum-haUnd ; but not less excep- 
tionable in that respect. 

16. Apparent exceptions.~-\r\ tonfonnity with zocdogy and 
botany, the adjunct, by which the name of an order is changed 
into that of a genus,- is coupled witJi the original term, and forms 
a compound name, which thus belongs to the genus (12.) An 
exception from this arrangement seems to take place in the or- 
ders of metals and gems. The name of the order, however, is 
in these cases merely euppresscd, being sufficiently apparent 
without mentioning. Every one knows that gold, silver, tellu- 
rium, bismuth, &c. are metals; and the generic names, g<dd- 
metal, silver-metal, &c. could scarcely be tolerated. Such also 
is the case with diamond, topaz, zircon, and others. Diamond- 
gem, topaz-gem, he. would be awkward terms. The name of 
a metal or of a gem, sufficiently points out the order to which 
the one or the other belongs. 

17. Fartlier restriction of'tht- (icneric Name. — Denomination 
^Ike Species. — The farther restriction of tlie generic names, is 
brought about »mply by means of an adjective, indicating the sys- 
tem of crystallizations, or some relation of the cleavage, or in ge- 
neral, that character by which tlie species of a genus are most 
advantageously distinguished. Such are hexahedral, prismatic, 
rhomboidat iron-pyrites ; rliontboidal, octahedral, prismatic co- 
rundum ; octahedral, rhomboidal, prisnMiic iron-ore, and many 
others. When the forma of»lwo species in a genus belong to 
the same system of crystallizations, the same process is followed ; 
to the one adjective is joined another, by which the nature of 
the cleavage is more accurately denoted, This has been done 
in cases such as rhmnboidal and pritmato-rfuanbmdal ruby-blend, 
pyramidal and priamato-pyranidal titanium-ore, and the Uke- 
In those instances, no idea must be entertained of the transposi- 
Uon or mingling of two systems of crystallizations. In the first 
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^HRaniple, the denomination merely signifies, that the Ibrm of the 
^K|ie<des belongs to the rhomboidal system, and that the cleavages, 
^Bbd the other hand, takes place according to prisms, which (I. %S.) 
^Bwn be no other than regular six-sided prisma. In the second 
p example, the denomination indicates, that the forms belong to 
the pyramidal system, and that the cleavage takes place accord- 
ing to prisms, which must, theretbre, {I. 44.) be rectangular 
fooir-^ded prisms. When the system of crystallizations and the 
cleavages of two or more species agree, as in several calcareous 
haloids, ai}gite-s[>ars, and others, a paiticular property of the 
crystallizations, (tc. is chosen to form the special denomina- 
tion ; such aa tixig or aliort-axed, right or oblique angled, and 
so on. The term axifrangihle or axis-cleazAng, denotes a par- 
ticular direction of cleavage perpendicular to the axis, as in aici- 
frangible zeolite -, prisviatoidal denotes one particular direction 
oS cleavage, parallel to the axis, as in prismatoidal antimony- 
glance. Few adjectives have Iwen borrowed from colours, coun- 
tiies, and other such peculiarities; and ^' common," the worst 
(^^ epithets, though it abounds in German writings, has nut 

tbeen used at all. 
18. HoJv the Systematic Nomenclature in to be .judged qf.— 
A systematic nomenclature must be estimated solely by the ay». 
tern from which it is deduced. If that system is founded on re- 
lations which constitute an ol^ect of the science under c«Hwde- 
ration : if it is consistent with those principles, and possesses, 
beudes, the other requisite quahties, in that case, the duty of a 
nomenclature extends no fartlier than faithfully to represent 
that system by doiomiTtatiwis. If it accomplish this, — if it be 
conformable to the usual modes of speech, — if it i-eject unneces- 
sary innovations, and at the same time introduce a description 
pf the object into each of its denominations, — it will then have 
fulfilled its chief obligations, and may quietly entrust its im- 
jnrovement and refinement to the diligence and reflection of fii- 
ture times. 

19. Trivial Nomenclature not In be thrown away. — It cannot 
be called a hurtful practice to give the productions of Nature* 
particularly those which frequently come under our manage- 
ment, for other purposes than those of sdencc, such names as 
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aie more coniormable U) ciisuiiii tlian systematic ones, and a? 
are fitted, so to speak, for familiar use, the properties of the ob- 
ject being exhibited, or at least not obscured by its designation. 
Beyond this, however, entirely to relinquish systematic names, as 
it abstracts from science a powerfiil help to its easier extenaon, 
must be a very cuisurable mode of proceeding. 

20. The Trivial Name depewU on tlte Species. — By uang 
the trivial nomenclature, not only our knowledge of the object, 
but also of the connection in which it stands with others, is ex- 
pressed. The trivial name is hence never appUed to an order 
or a genus; and upon this circumstance is founded the conve- 
nience of employing such names, which on that account can ne- 
ver be compounded- Neither trivial nor systematic names ought 
to reach lower than the species, which it does not seem (11,31.) 
advantageous lo divide. 

21. Properties of a Trivial Name. — The first, the essential, 
but also the only property of a trivial name, here to be cmud- 
dered, requires it therefore to consist of a angle word. Of this, 
kind are spinel for octahedral corundum ; enclose for prismatic 
fanerald ; rutik for prism ato-pyraniidal titanium-ore, forming 
very suitable designations. But what are we to tliink of com- 
pound trivial names ? Whoever uses them, imposes on himself, 
without necessity or advantage, a burden whicli it is the sole in- 
tention of a trivial nomenclature to remove. 

22. Compound Trivial Names are to be rejected.— A com- 
pound trivial name assumes the appearance of a systematic d&i 
nomination. Whenever, therefore, such a name is not deduced 
from a system, or even not from that system, in which it is em-' 
ployed, it can serve for nothing but to embroil those concep- 
tions which it is the main object of the whole science to unravel. 
It costs labour to forget the notion that homblend, coal-blend, 
are species of blende and when in one genus we meet with such 
names as native copper, copper-glass, variegated copper-ore, 
azure copper, copper-green, and so forth, in that case, the best 
tiling we can do is to veil the mirror, that no botanist ot zoolo- 
gist, at least, may observe the image traced within. 

(To be concluded in next Number. ) 
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iAkt. XVII.— On a Siitgular luminous property of' IVood, Sfo. | 
itemed in Sotuthna of Lime and Magnesia. 

Xi-BOUT the middle of last summer, Mr Cameron of Glas- 
gow, (the inventor of the ingenious method of making crucibles, 
described in our last number,) brought me si)me pieces of wood 
that had been sCee^ied in oxymmnatc of lime, the common 
bleaching powder of Mr Tennout, and mentioned to mc, that 
ie had observed a singular luminous property in the white sub- 
ftance which remained after burning the wood. In order to 
observe this appearance, the end of the piece of wood is held in 
the flame of a candle till it is completely burnt, A sort of 
vliite substance is leA at the end of the wood, and when this 
substance is held in the outer part of the flame of the caiidie, it 
exhibits a brilliant dazzhng light, not much, if at all, inferior to 
that which arises from the deflagration of charcoal by the action 
fif galvanism. When bits of woods of different kinds were 
«teeped in the oxymuriale of lime, they gave the same results, 
imly tlie harder woods seemed to produce a more satisfactory 
effect than the softer kinds. 

By submitting the whole substance to the action of tlie blow- 
|upe, I found that the intensity ofthe light was greatly increased, 
but the white substance was generally driven away by the blast. 

Upon shewing tliis experiment to Mr Sivright of Meggct^ 
lend, he conjectured that the white residue of the burnt wood 
eonsisted of particles of llinc in a minute state of division, and 
we found upon trial, that it was soluble in nitric acid. Dp 
Fyfe, to whom I gave a portion of the ashes, found them to be 
pure lime, and also ascertained that wood acquired tlie same 
jvoperty by being steeped in solutions of the salts of that earth, 
«r in lime-water. I obtained a similar result by steeping the 
wood in a solution of sulphate of magnesia ; but no effect waa 
produced when it was steeped in a solution of hydrate of barytes, 
The calcareous residue was highly phosphorescent, when thrown 
upon a hot iron, but the magnesian residue exhibited no symp- 
toms of phosphorescence. 

- The Mght of these experiments naturally suggests the idea, 
vhich occurred also to Mr Cameron, that such a brilliant light. 
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capable of being developed by the heat of the Jlame of a candle, 
might have some useful application. In order to obtain some 
information on this point, I prepared three or four pieces of " 
wood temunated with the white masses of absorbed lime, and 
placed these masses so as to remain near the circumference of 
the flame of a candle. In this situation they yialded the bril- 
liant light already described, and hi-sted, without any apparent 
diminution, for more than two hours. I next prepared a very ihin 
slice of chalk, and having held it in tlie flame of the candle, I 
found that it did not give the same biilliant light as the ab- 
sorbed lime. Upon exposing it, however, to the heat of the 
blowpipe, it emitted the same while and dazzling light which 
has already been de^ribed. 

In order to observe if the minute particles of the lime, and the 
magncEia would remain in the pores of Tabasheer, and give out 
their light when laid upon a hot iron, I took two pietes of Ta- 
basheer, and having discharged their natural pliosphorescence, 
by exposing them to a high degree of heat, I placed one of them 
in lime-water, and the other in a solution of sulphate xif mag- 
nesia. When the pieces of Tabasheer were dry, I then put 
them upon a hot iron, and found that the piece which had been 
placed in the lime-water was considerably phosphorescent, while 
that wliich was immersed in the magnesian solution discharge , 
DO light at all. 

As this light seems to be developed by d^rees of heat in- 
versely prc^rtional to the minute state of division in which 
the particles of lime are combined ; it is highly probable, that 
denser kinds of wood, in which the pores are very small, might 
leave, after combustion, a residue in which the lime exists in a 
much more attenuated state than that which I used, and there- 
fore the same intensity of light might he evolved at a tempera- 
ture still lower than that which exists at the edge of a common 
flame. If this should turn out to be the case, the light of the 
lime and the magnesia might be developed at a temperature 
lower than that which discharges the phosphorescent light of 
minerals, and it might have a most extensive and useful ap- 
plication, both in the arts and in domestic economy. £ven in 
the present state of the fact, the subject deserves farther inves- 
tigation. D. B. 

Edinxuagu, Juiy ^9- 18S0. 
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l»T. XVill. — Account of the Sepulchral Caverns of Eggpt. 
With s Plate. By Colonel Steatos, C. B., 6th Dnu 
goons. Communicated by tlie Author. 

\ HE Lybian chain of rocky mountains borders the western 
ttde of the Nile, and the Djibel Mokattem, the eastern ade, 
ponietime^ approaching close to the river, at other times reced- 
ing to a distance of several miles. 

At Thebes, the cultivated plmn is very extensive on the 
'eastern, while it is more hmlted on the western bank, and, on 
jpoth, the country is extremely fertile ; the dourra, or large 

illet (Holcus Durra,) attiuning the height of ax feet •. 

On the western side, the rock is excavated into sepulchral 

,verns, forming the Necropolis of ancient Thebes, and now 
very generally occupied as dwellings by the population of the 
ITillage of EI Gournou. Some of these catacombs have a co- 
j rcred entrance, or vestibule, cut out of the rock, leading to a 
^«llery, with mummy-pits on both «des, and at the extremity. 
*n others there is no porch, but a descent, either perpendicular, 
on an inclined plane, or by steps in the rock, to a pmnted cham- 
ber, contmning sometimes a few mummies, the greater part 
being deposited in pits, which are more sunk than the chamber. 
In the descending passage, as well as in the chamber, the sides 
and ceiling are polished as highly as wrought marble : The stoae 
thus polished is remarkably white, and frequently is covered 
with a stucco quite as fine as plaster of Paris, of the most 
dazzling whiteness, and often, but not always, highly varnished. 
^On the sides or walls thus prepared, are represented the feats of 
S hero, scenes drawn from the agriculture, manufactures, com- 
merce, sports and amusements of the ancient Egyptians; or, 
we find representations illustrating their progress, in those re- 
^BQOte periods, in the arts, the sciences, and in the luxuries, re- 
iinenients, and elegancies of life, or depicting a wide range in 

Knythology, from which the Greeks and Romans have borrowed 
argely. These pictured representations are intaglios, relievos, 
at painted on the surface ; the colours are, from the almost 
complete exclusion of the atmospheric air, in many sepulchres, 

■ II is Ihe staple of the eounlrj' ; the bread is made ftom il. 
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as vivid as if recently laid on ; in all the tincta most subject to 
fade, are, from the aridity of the climate, clearly discernible. 
The ceilings are not \muMiially painted in small squares, some- 
what like tlie painted flooring-cloth used in halls snd lobbies. 

The mum my -/)!(.! are generally roundish in shape, with the 
sides and ceihng rough. The miinimies are enveloped in nu- 
merous folds of a sort of hnen stuff, impregnated with gummy 
and reanous matter ; the jnoai common sort have no other 
covering: a second class has a covering of cement or stucco 
upon canvas, made to adjust itself to the body, and painted 
with figures and hieroglyphics, — a human face, probably that 
of the deceased, is frequently painted on the case: A third 
class of mummies, thus doubly enveloped, are laid in a wooden 
case, sometimes thin, at other tiQi^ of v.ety^ considerable thick- 
ness, and moreOrlessornajneiltedwilip(iintings.-The upper part 
of the case is furnished wltli wood^ fgs, and the under with 
holes to receive them ; while some are further secured by cro8§ 
pegs. The wood is generally in pertjact presen'ation, and I believe 
invariably of sycamore ; pieces of date-tree are found in the 
caverns, but on handling tl\eiD, Jhev erumbte to dust. The 
mummy cases are also foujidlmaifltsM'in'bituinlnous matter, so 
adhe^ve, that in removing them, tlie bottoai part remtuned in 
the preparatioa *. _ 

All the mummies were laid horizontally ; though Dr Shaw, 
I think, says they were placed perpendicuJavly. The horizon- 
tal position is further confirmed by the pictured representations 
of mummies in the sepulchres. The male mummies had general- 
ly the hands placed over the middle ; the female across the chest. 

The entrance to the newly discovered caverns, was found 
barricadoed by a wall, and covered up with heaps of stcHies. 
Barriers of stones or of tlie rock, are also, found in the galleries, 
and the passage intersected with a deep cavity. 

The sepulchres in the valley of Bibaji «! Moluk (called the 
Tombs of the Kings), at the distance of seven or eight miles 
from the western bank of the Nile, are much niore extenave, 
and infinitely more magnificent. Many of them cont^n a sar- 
cophagus of granite, and one has a sarcophagus of alabaster. 

• h TEry psrftcl mununy from Thebes, was preBenled lo Ihe University Mu- 
Hcum of Edinburgh by Cnlonci Stnton En. 
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Xn the cavern where Uic dancing girls are painted on the walls, 
the £rst figure, on entering, is a male harper sitting, as is still 
the practice in these countries, with his legs across: his head is 
sliaved ; and the harp has nine strings. Then follows the 
group of dancing jjirls, represented in Plate X. The upper 
part of the dress is r«!, and resembles hair ; the lower part 
is white and transparent, ivithout any folds. On a pannel 
above, in the same room, there is a row of five females seat- 
ed, some on cftnip stools, others on chwrs with four legs. Each 
of these females holds a lotus flower in the right hand, turned 
towards the nose, and the lefY hand rests on the knee. In the 
pannel under the dancers, is another row of seated females; the 
\iBAF is matted, thickeued, and made wig-like, with grease or oil, 
exactly as the Nubians of, the present day wear the hair *. 

On the adjoining wall is a seated female, having on her knee 
a young boy, his face turned towards her, holding the crook in 
his right hand, and the sacred Tor in his left, with a figure of 
the Scarabasus suspended from his neck, like the Bulla worn by 
the Roman youth of distinction. From the attributes, it is 
probfUily meant to represent Isis and Orus. 

On another wall are two harpers cross legged. One of the 
harps has seven, and the other fourteen strings. 

The Alme, or dancing-girls of the present day, make use of 
the same instruments that are represented in Plate X. with the 
exception of the harp, which is unknown to the present inliabi- 
tants of Egypt. A mummy-pit adjoins the chambers, contiuning 
several mummies in a tolerable state of preservation, but none 
of them were in cases. They were all in linen, which was wrapped 
round in vast quantities ; this hnen had a border and fringe, and 
was, as well as the thread, in perfect preservation. I had been 
assured that rolls of papyrus were often found under the armpits, 
or between the thighs of the mummy, but here I looked for it in 
vain. I bought some rolls from peasants, who asserted that they 
found it thus placed. Some sandals were also brought to us, found 
in a sepulchre : one p^r was very perfect, the upper part green, 
and the toe turned up, hke the present Turkish slipper. The 

■ I have been lold, that the oil osed for thickening the hair is obtained from 
the oily grain of the seKimum, (.Seaamum Indieum,) which abounda ; it setvea to 
protect the head from Ihe sun. 
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sole consisted of three dlslinct layers ot whitish tough leather, 
resembling chamois. The sewing and stilchiitg was very neatly 
executed : whitiBh thongs, nicely plaited, were attached to the 
sole. The figures in the sepulchres and temples are, however, 
generally barefooted, and I observe only one instance, where I 
have noted them as having sandals on the feet. 

In another sepulchre, 22 yards long by 21, is represented a 
figure, probably a Deity, with a very high cap, holding a rod 
(the luisia pura of the Homans,) in both hands : a female 
figure presents to him a leg of the gazelle*. The cap is yel- 
low, the dress white, with a yellow scarf over the shoulder, and 
bracelets and armlets of gold. The female wears a white dress, 
the under part of thin transparent stuiF, like muslin or gauze; 
the skin, always painted reddish, appears through it. Her 
eyes are black, rendered larger to appearance, and elongated 
at the comers, by means of black paint. At present, the fe- 
males of this country, and even sometimes men, dye the 
eyebrows with galena or lead-glance, called in the Levant AI- 
quiibux ; it is reduced to a fine powder, and mixed up with 
the fuliginous vapour of a lamp. The eye-brows and eye- 
lids are painted, and the lashes are blackened, with a reed 
or quill, which is passed lightly between the eye-lids. The 
angles of the eye are also tinged, and prolonged, which makes 
it appear larger and more oblong. The andent Egyptian 
ladies in many instances, and the men, in one, (at Ipsambul,) 
are represented as having resorted to the same arts of the toil- 
ette. Juvenal satirizes the Roman ladies for this coquetry: 
" Ilia supercilium, modida fuliglne tactum, 
" Obliqua produrat ncu, pingitque, trementes 
" Attollens oculos." Jcv. Sat. ii. 1. 93. 

In these sepulchral caverns, are frequently found small 
brooms, of the stuiF of which we make mats ; small figures of 
the human body, sometimes with the human head, at other 
times with the head of a cat, dog, scaraba;us, &c. &c. These 
caverns have been selected for description, not on account of 
their extent or interest, but solely from their not having beeii 
known to former travellers. 
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A&T. XIX. — On the Vokano, called by the Japanese Coosimil, 
and situated in the neighioitr/tood of Cope SaJigar, ift 
the Archipelago of Japan. By Dr Tilesids, Rus^ml 
Counsellor of State, and Member of the Imperial Academy 
of Sciences of Petersburgli, of the Wenierian Natural His- 
tory Sodety, kc. &c. 5:c. Conimuiiicated by the Author. 

JL HE smallest volcanic rock, in a sea of islands, can only be 
r^arded as the peak or siininiit of the mountain, projecting but 
a short way above the surface of the water. The first voyage 
of the RuBHans round the globe, in the years 1808 — 6, under 
die command of the honourable and learned Captmn Krusen- 
<tem, by whom I was appointed to the situation of natural his- 
itoriaa, gave mc an opportunity of making a near survey of a 
ill volcano of this kind, and of sketching it on four sides. 
ijAfter our departure from Jajmn, in the month of May ISOS, 
^^"when we had passed Matmai and Cape Sangar, and were direct- 
our course towards the Kiirile Islands, and Kaniskatka, 
fell in with the two small volcanic islands Oosima and Coo- 
\a. Krusenstern himself, in the second part of the account 
tef bis expedition, pages SO, 33, and 34, has described this voy- 
wilh all its details, and takes this opportunity of represent- 
both these islands, and their nearesUlying promontorie% 
'£ape Sinecko, Cape Saiigar, and Cape Nadescltda, the town 
^atsmai. Cape Greiff, and the Peak Tilesius, — whence it Is 
Ulready known diat all the rocks of diis archipelago are more or 
of a volcanic nature. In the chart of the Strait of Sangar, 
{from the same atlas) Krusenstern has represented these two 
volcanoes, which are still continually smoking, aa lying between 
189° and 140° longitude, opposite to Cape Sangar, or between 
ibis and Cape Greig, along with which they form a triangle. 
l5^here is a view from them of Cape Gamaley, and of Peak Ti- 
leMuB. They are drawn on the great scale in Tab. 68., or in 
le chart of the west coast of Jesso in the atlas of Krusenstern. 
'roni this point there is a view of Okosir and Cape Sinecko, 
r Cape Gamaley, and the peak Tileaus. The islands lie 
vol.. III. KO. 6. OCTOBER 1820. A a 
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directly in ihc ag}it of tlic Japanese town Matza or Matzmai. 
I have also given a sketch of tlie sea views of the neighbouring 
coasts. It is necessary to have examined these views and charts, 
and to have read Krusenstem's account of the neighbouring 
promontories, in order to have a comprehenave and distinct idea 
of the whole of this volcanic archipelago. 

A person who has seen the great volcanoes of islands, which 
rise to a vast height above the sea, as, for instance, the Peak of 
Twde, in the island of Teneriife, and the volcanoes of KaEqs-' 
katka, namely, Opals' Kaia Sopka, Wilnitschinskaia Sopka, 
Tschupanoios' Kaia, and Awatschinskaia Sopka, but especially 
Straelesohnaja, Cronotzkaia, and Goraeta Sopka, in which the 
process of the formation and raising of a volcano is not so obvi- 
ous, although, from its colossal height, the mountain itself con-- 
not be overlooked : — Such a person is astonished at the sight of 
a volcano so small, that, with one glance, he can have a eotst- 
plete view of it, while its summit, in utter nakedness, rises tromi 
the sea, — and the cause of its formation, elevation, and erupr 
tion, is also made perfectly obvious, namely, the action of the 
water which surrounds on all sides the higher part of the rock, 
and passing thence into the interior laboratory of tlie mountalD| 
assists in kindling the combustible matters contained in it. 

One of these small islands, Coosima, whose point only pro- 
jecta above die surface of the sea, and which forms, perhaps, the 
most diminutive volcano in the world, is a peak or pointed rOck, 
(Spitzberg} which smokes incessantly. It was measured on^ 
the 4th of May 1805 by our astronomer Dr Homer, and waS' 
found to rise only to the height of 150 fathoms above the levd 
of the water. It lies in 41° «1' 30" N. Lat., and 220° 14' 45"' 
W. Long,, and is naked, and of a dark-blue colour. No herbage 
springs on this lava-rock, whose wcatlier-beaten, dark-red, and 
porous skirts, lying like terraces in the shape of steps above 
each other, and springing in the form of an amphitheatre above' 
the sea, distinctly point out its nature. The other island, Oo> 
sima, not for from Coosima, probably one of its summits, igt 
larger, lies more to the west, and is in 41° 21' 30" Lat, antf 
220° 14' W. Long. It is in all respects like the former island, and 
the view through the telescope discovered the same cotnpoaitioit 
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>f its rocks, the saino colours, and the samo barrenness. Wo 
lailed between tliese two iHttuids, wliicli arc af ilie distitncc of 
gut «X English miles from each olher. The deptli uf the safe 
xniTse for sailing was unfathomable, since, from caution, we kept 
sounding during the whole of the passage, but we i-onld find no 
bottom in tho channel with 100 fathoms of line. It was only, 
therefore, the summits of the volcano which we saw. Hence there 
is here also an unusually strong current; and just as we were 
suling through the channel, changeful calms took place, so that 
we committed ourselves to the current, and our ship, the Na- 
deschda, sailed thrice aroimd the small volcano Coosima, so 
near to it, that I could sketch it at my leisure from lour sides 
during this circumnavigation, and could look from the mast 
downward into the crater, and other apertures of the mountain. 
I could, in the space of half an hour, have ascended to the sum- 
mit, and gone round it on all sides, so favourable was the op- 
portunity ; but we were afraid of gusts of wind which might 
come, and, on that accoimt, no boat was launched for me. I 
was often so near the rtwk, however, that with great ease I 
could have thrown a stone to it from the mast, and could dis- 
tinguish, with my naked eye, all the small pieces, rolled mas.ses, 
dross, porous brown dross, and broken materials of its compo- 
sition. The margin of the crater, and of the other spiracles, was 
all in smoke, — the smoke was light-coloured fsilbrrtaeiss), and 
here and there a blue sulphur flame had penetrated to the sur- 
face. One side of tlie crater, which had fallen in, was Riled 
with plates of red puzzolana. The cavity between the separa- 
ted rocks was penetrated all over with spiracles, which con- 
tinued in activity beneath tlie surface of the sea. Still more 
distinctly was seen the old lava near the level of the water, 
at the foot of the rock or peak, which rises in tlio form of 
an amphitheatre, and is, as it were, wrought into a terrace by 
steps and stairs (sluffen und treppen). The margins of the 
beds, and of the hardened lava stream, of which these steps 
were formed, discovered wasting or weathering, from the con- 
stant action of the waves of this deep sea. They were of a 
biown-red colour, and porous. 

These volcanoes are waste and uninhabited, and so naked, 
it not even a pile of grass grows upon them. Around OofA- 
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ma flew, in crowds, a large grey species of gull (MOErBs); and 
in the deep, whales were spouting from iheir douhle blow- 
holes long streams of water into the air. Maltebrun (in bit 
Jlbridgment of Umvereai Geograpiiy, vol. lii. p. 166.) say^ 
*' The town Matsmai lies on tlie south end of the island, and 
is discovered by a fortress, which cannot be approached from 
the land-side."" I made a drawing of this town at no con^dentdt 
distance, but I have seen no work of tliis kind, and the Japanew 
fortresses, in genera], are not so frightsome and unapproach^de 
as the European. " The other Japanese military forts," con- 
tinues this author, " stretch from the west end to the nortll ' 
point of the island. In proceeding along the west coast, wb 
come to the islands Ooiima, Coosima, Onosiri, Rioschiri, ((»' 
which the Peak of Lwn^ of La Perouse lies), and to Rebuno- 
airiy Maltebrun knew the names of these two islands Cooama 
and Oosima, as well from Titsing's translation of tlie Japanese 
manuscripts respecting Kannemon Zeroki, or a description of 
the land of Jesso, or of the island of Matsmiu, — as from the ac- 
count of Krusen8tem''s voyage ; but he knew not that these 
islands were volcanic, and, therefore, he says respecting Volcano 
Bay, — a circular ba»n abounding in picturesciue views, — " that 
the name and every thing else seems to show that a volcano 
must exist here, yet have we not the slightest evidence of the 
actual existence of any such rock in this quarter." I have not, 
therefore, been unnecessarily engaged, in showing that not only 
do volcanoes exist in this sea, but that one of the smallest in 
the world may here be found; — a volcano which rears only iti 
peak above the level of the waters; and which is especially 
worthy of attention, because the apertures, which take in and 
conduct the water of the sea into the interior chambers of the 
mountiun, are plac*d not far from its summit, — because with 
one glance the whole mass of the volcano can be examined, and ' 
we can have under our eye the entire process of its kindling and 
explosion. 

Nowhere in the world is it possible for a person to acquire a 
clearer or more distinct idea of the elevation of volcanoes, than 
in the course of the voyage from Kamskatka to Ja])an, through 
the Kurile islands, where most of the i-ocks and islands along 
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■ ffhich we pass, are active volcanoes, whose laboratoriea may liere 
f be seen in many different forms. The vast depth of the sea, — 
the far-sunk bases of the mountmng, which rear their naked 
ptnnts or eummitE into the atmosphere,— their white hollow 
vents, through which the water of the sea flows, — the ceaseless 
decompo^tion of pyrites by the sea-water, — the release of the 
combustible air, which is a consequence of this decomposition,^ 
and the neighbouring bituminous and other combustible bodies is 
the interior of the mountain which thus become inflamed, — all 
these appearances assist us in forming a satisfactory idea of the 
manner in which volcanoes are formed, which in this quarter 
may be observed in all stages of their formation and extinction, 
and of whose operation the black and burnt dross of the Kurile 
diifa are an obvious testimtmy. 

From these circumstances, there frequently happen explo. 
nons, gusts of wind, and the deposition of gravel with ashes, by 
which the voyager in these regions is often terrified. From the 
same cause, happen also the earthquakes which in this quarter 
of the world are so oHen experienced, and also the elevation and 
disappearance of islands, — which last often occurs merely from 
the subsiding of a crater which had projected above the surface 
of the deep, especially when the smoking volcano, in so far as it 

I overtopped the waters, was only the bare peak or summit of a 
rock, whose base was at a great depth in the bottom of the 
ocean, as is at present the case with Cooeima, of which we have 
been speaking. 
It is hence, in my opinion, not unhkely, at least not impos- 
obte, that Coo^ma may agiun disappear, when its now smoking 
crater shall again sub^de. Krusenstern is not the first who has 
marked upon his cliarts both the islands Coosima and Oosima; 
they are also found in the charts of the discoveries of the Rus- 
18 in the North-eastern Ocean, which the Imperial Institute, 
' under the direction of the learned General of Engineers Count 
» Von Suchtelen, published with annotations at St Petersburgh 
f in the year 1802. They arc hero represented as lying right 
I <^>posite to the Strait of Savgar, which is formed by Cape San- 
■ and Cape Nadeschda. Oif the N.NW. of Jessoor Mat- 
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iiuu, ibtre is a promontory, which, in the enlarged cliart of the 
Rus^iui discoveriee, bcai's tlie name of Sinecko. From tiia 
promonioiy, wliich lies in il" 38' 30" N. lat. and 220° 60" SIT 
W. long, there stretches a long cliain of rotks nght into the 
sea. It is likely that these rocks have a eonnection below wa- 
ter with a small island, which lies in the same direction with 
chain of rocks from Cape Sinecko. The direction of the c 
from Cape Nadeschda to Cape Sinecko is N.W., and the dis. 
tance between these two pi-omontories is eighteen miles. Be- 
tween these, in aii extensive and very exposed bay, lies the town 
MaUa or Matsumai, which panic the Japanese have also given 
to the whole island of Jesso. Although this town is of veiy 
moderate size, it is, however, tlie residence of the Japanese go- 
vernor, and the only town upon the island. It is closely built o£ 
small bouses, upon a high shore, after the Japanese fashion ; the 
coast appears tu divide itself on the right ^de, and to afford rooi% 
to the embouchure of a tiver. Near the coast lay many Japanese 
sliips at anchor, and more of them were lying in the docks. Many, 
ships without the bay were employed in whaie catching, in fishr^ 
ing, and in traffic. They always held their course along and| 
very near to the coast. The want of a good harbour mus^j 
however, be a great hinderance to trade. The town Matza a^ 
Matzmai lies in 41° 32' LaL and 219° 56 W. Long. As the south, 
coast of Jesso or Matmai lies so near the north coast of J 
in BO considerable a depth of water, Kruscnstern believes, witi^ 
some plausibility, that the two islands were formerly but on«^| 
and had been separated from each other by an earthquake ; 
it is understood that formerly in Europe there was much mon^ 
connection between the difl'erent parts of this quarter of the| 
globe; and tliat England was separated from France, Gibralti 
from Africa, and Sicily from the continental land of Italy, odI^ 
by earthquakes and volcanic c^fplosions. Dut the separation c^ 
Jesso or of tlie island Matmai from Japan, is still more evident« 
Ist, From the number of still smoking or of lately extinguished 
volcanoes in this region ; 2(f, From die small breadth of ih^ 
xhannel which separates Japan from Jesso ; 'M, From the steep^ 
Dcss of the banks on both sides, and the number and conditio4j 
of the rocks ; ith, From ibc agreement belwecii the colour aiid. 
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mass of die stones, which seem as it were to have been torn fram 
one another, and from the similar direction of the equally ele- 
vated chains of rocks on both sides, which are separated only 
by this channel. 

Krusenstern supposes, that this separation of Japan from 
Jesso, of which the probability deserves to be farther proved, 
by a careful examination of both sides of the coast, during some 
future voyage of European navigators tlimugh the Straits of 
Sangar, will be established and brought to the evidence of cer- 
tainty. He even believes that this separation has taken place 
amply from the neighbourhood of. the high Peak of Tilesius, 
and from its explosions. But the present construction of the 
rocky coast on both sides, witli its conical-shaped summits, and 
pillar-shaped walls, which here and there are broken by fallen 
and shattered beds and layers of basalt-sliaped materials, betrays 
so many traces of violent separation in the mass itself, and af- 
fords such distinct characters of a volcanic rock, that the cause 
of the separation may easily be found in tlie stone itself, and 
need not be sought for in the neighbouring volcanoes. When 
a person has seen the volcanoes of Eamskatka ; those of Japan 
and the Eurile islands ; those' of the Marquesas or Mendoza 
islands, especially Nuckahuva; those of the islands of TenerifFe 
and St Helena,— with their volcanic construction, as we have 
seen them, — it is not difficult to recognise the volcanic construc- 
tion of a group of rocks, even at some distance, and by the help 
of the telescope, and to become satisfied as to the general charac- 
ter of volcanoes which arc without craters, or whose craters have 
fallen in, or which have become extinct. We must proceed, 
'■however, to a further consideration of the geographical poMtion 
of the two volcanic islands Coosima and Oosima. The direc- 
, tion of both these islands is N.W. and S.E., and the channel 
between them is twenty miles in breadth. The western entrance 
into the Strait of Sangar cannot be missed, even when stormy 
iweatlier might prevent our observation of the latitude. From 
^liie south, the first landmark that appears is the Peak Tilesius, 
rvhich rises white above all the surrounding rocks, and which is 
■distinctly pointed out by its height, and by its everlasting snows. 
"Cape Greig, from which the direction of the coast to Cape San- ' 
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gar is N.E, by N, nine miles, ^nnot be mistaken from its form 
and colour, which have been exactly given in our sea-views of 
the Krusenstem Atlas, But from the nort]i, the islands Coo- 
wma and Oosima tliemselves are the most direct landmarks in 
the Striut of Sangar ; Peak Tileaus and Cape Greig are here 
obsenable at the same time. Coosima lies directly over ag 
the Strait of Sangar, and from this quarter the stream acquires 
additional strength, the nearer we approach the Strait. The 
south-west coast o( Jesso, the town IVlatsumai, and Cape Na- 
descbda, cannot be mistaken, from the direction of the Krusen- 
stem charts and the annexed sea-views. 

Langsdorf, in his book respecting our navigation of the 
globe, mentions this rock as a land-mark, follon-ing no doubt 
the guidance of Eruscnstern. As he also takes the assistance 
of Klaproth for a knowledge of the Chinese and Japanese 
dialects and geography, and Adelung as his master in literature 
and belles lettres ; so we find here some etymological explana- 
tions respecting the names Oosima, Coosima, Matmai. Ooii- 
ma, the name of the most westerly island, signifies in Japanese 
" the greater ;'' Cnosima, the name of the other, signifies " the 
smaller island.'' — *' MatzuTrtai," says Klaproth, following pro- 
bably the explanation of some Chinese writings, " is the name 
of the chief town of the whole island, and signifies the town 
of pines," (w«, however, saw no pines.) But the island is not 
called Matmai by any nation, In Japanese it is called Jesso 
and in the Chinese dialect Cliiazy, which means Crabs. Chia 
are small sea-^crabs, which, in German, are called gamelen ; in 
Spanish, lamarones; and in English, a Arim/w. " Before the har- 
bour of Matzumai ties the small island BesaUeti" (this must be 
a very small island, for we did not see it), " which is reckoned 
sacred by the Japanese, and upon which they have built 
temple. South-east from the town lies the most southern 
promontory of the island called Sirra Kammisaho, and west 
from this, arc two calm harbours for small vessels. Slill far- 
ther to the east we meet with the harbour CltakiAade, which 
well known from the history of Gahroniua'a imprisonment 
mong the Japanese, beside which some Japanese colonies lie 
and not far from them, but more in the interior of the country 
is the dwelling of the Kurilc interpreter. On the whole south 
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west of the island there is abundance uf sea-tangle {sea4a'ng, 
Fucus), which tile Japanese call cambu, and which they use for 
food." 

Should this small coutribuUon towards a more intimate ac- 
quaintance with the volcanoes in the Archipelago of Japan, 
obtain the approbation of geographers, I shall add some other 
sea views from Volcano Bay. I have considered the present to 
be especially worthy of being communicated, because, 1st, This 
volcano is probably the smallest in the world ; Sd, Because it 
aeldom happens that Europcim sailors are permitted, by calms, 
to take advantage of the stream which flows round this rock ; 
3d, Because it is equally i-are that any person can sail round 
the island, and so near to it, that all the objects on it can be 
distinctly discerned, and that it tan be described and drawn 
from all «des ; 4-th, Because its small size presents it to us as a 
volcano in embryo, and secures tn us so clear and complete a 
view of it, that we are in a situation to examine the construc- 
tion and entire compoution of the island ; to look at its spira- 
culse and cavities, which are opened to the entrance of the wa- 
ter, and thus to explain the elevation and formation of the vol- 
cano; and, 5th, Because the volcanoes of the Japanese Archi- 
pel^o are not yet generally known, since Maltebrun, whom 
' Enuenstern''s illustrations of this part of Japan might have 
better instructed, mentions ouly the volcanoes of Fico and Fi- 
eando. 

Exptanaiion of Plate XI. 

, Fig. 1- This is a view of the rock Coo^ma, or the nearer is- 
land, seen at the distance of half a league from our ship, 
after its position, N. W. 70 by the needle, had been 
marked, on the 4th May 1805, al 10 o'clock A. M. It 
is here seen divided at the top. In the cavity between the 
parts we observed volcanic ashes ; and, farther down, spi- 
raculse, and all the marks of lava having flowed. 
Fig. 2. In this plate we have a nearer view of the rock, and 
see it undivided, or from the smaller size ; it lies now 
more directly over agmnst Matmai, W. 4;''.27'. It was 

. sketched on the 4th May, at 10^ 18'" A. M. 
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Fig. 3. Ill thiM view, tlie hefore-nientiotied division of the 
sununit again appears a little from one ade. We here 
see also a fallen crater with white smoking mar^n, out 
of which blue sulphur flames ascend, filled in the middle 
with volcanic ashes ; and near to, and below which, ap 
pear pointed basalt-shaped masses, and conical-shaped 
peaks, which appear as \f formed by the neighbourhood 
or action of the sea-water. The rock lies here, accord- 
ing to tlie before-taken observation, S. W, 50°. From 
this ade the greatest number of spiracutse, and the deep- 
est cavities through which the sea-water can force itself, 
are visible. Here also are seen the brown-red porous and 
wai'e-shaped margins of the layers and beds of dark co- 
loured lava, lying upon one another, which seem to have 
been deposited in the shape of steps, and must have 
found their place at different times. This view was taken 
on the .same day, at lO** 37™ A. M., when the objects 
were seen with peculiar distinctness. 

Fig. 4. In this view, the associated summits of the moun- 
tain appear. The rock is seen in Its greatest latitude ; 
according to the needle it lies S. W. 50° to 60°. First 
and neai'est appear the two points of the mountain, which 
we saw in Fig. 1. ; then comes the crater, which we saw 
sidewise in Fig. 3., and below it, and very near to 
it, the conical summits of the basalt-shaped masses, which 
apparently had been Ibrmed by the motion or approach 
, of the lava, while in a liquid state, to the water of the 
Bea, and of which there was a side view in Fig. 3., 
but which, from this view, appear to be the ruins of a 
fallen crater. We also discover in' this view, by means 
of the wove-fonned, brown-red, and weather-beaten mar- 
gins of the naked layers of lava, the former periodical 
flowings of the lava, which lies in masses, like layers, up- 
on one another, and seems to represent steps and stairs. 
This view of the mountain, according to which it lies in 
S. W. SO', 60°, was taken an hour later, namely on the 
4th May at II*" 7"" A. M. 
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XX. — Oa Ike Volcanoes of Auvcrgnc. By Ciiakles J 

Daubknv, M. D. M. G- S. Ill a Lctt<;r to Protessoi- Ja- 



Dear Siji, 

Xx a late number of the £duiburgli Philosophical Joimial, 
you expressed a wisli that I would present to .your readers soma 
account of a Tour which I undertook last summer through cer- 
tain districts in France, generally known by the name of Volca^ 
mc. Under ordinary circumstances, I might have felt much 
reluctance in coming before the public on such sleuder grounds, 
or in appearing to attach importance to observations which were 
necessarily of a desultory description ; but, in the present in- 
stance, the absence of any printed account in our language, of a 
country which certainly yields to none in geological interest, 
and is constantly appealed to in all discussions which have refe- 
rence to the supposed origin of rocks of the Trap Family, en- 
courages me to comply with a request so flattering to my vani- 
ty, by offering an account of the Volcanic Rocks of Auvergne, 
which may be of some litUe assistance to future invesligatorB, 
and which, if it does not satisfy curiosity, may at least contri, 
tute to exdte it. 

In stating, however, that no account of this country has ap- 
peared in the English language, I ought not to have forgotten 
" The Comparison of the Volcanic Rocks in France with those 
(rf a similar nature found in Scotland," for which the readers of 
"this Journal arc indebted to your pupU Dr Roue of Paris; a 
gentleman from whom I received myself much useful informa- 
tion, relative to the objects of the tour previous to my visit in 
Auvergne. As, however, the analogies he points out between 
ihe two closes of rocks cannot be fully understood by those 
who are strangers to either of the objects compared, I have de^ 
rived from the perusal of his memoir, an additional motive foe 
o^ing such a description of these rocks as may serve to sup- 
ply this deficiency, and better enable your readers to determine 
in what degree the rtp[>earaii(.'cs there presented contribute to 
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settle our belief as to tlie loiig-agitated q'jeation of the igneous 

or aqueous origin of trap-rcx'ks in general. 

These being the objects of my journey, you will not expect 
fixnn me any attempt to lay down in a map the bouadaries of 
the strata, or to determine with precision their geological rela- 
tions. 

Such an employment, indeed, seems to belong at all times 
rather to the native of the province, or at least of the country, 
who has frequent opportunities of repealing his observations at 
successive periods, than to the foreigner, who, with all the dis- 
advantages of defective iiifomiation, and want of familiarity with 
the language and manners of the people, devotes a few weeks to 
llie examination of an extensive district. In the present instance, 
however, a Geological Survey of Auvergne (had it been prac- 
ticable) was foreign to the object of my viat, which had chiefly 
in view the ascertaining whether there was such an analogy be- 
tween the rocks of Auvergne and those in Scotland and the 
north of Ireland, which we usually find compared to them, as 
would oblige us to extend to the latter the same inferences 
which seem adopted by almost universal consent witli regard to 
the former country. 

I shall, therefore, l>e^ by assuming, that the rocks whicli in 
Auvei^ne are found to occupy so large a surface, are the rc- 
Ucs of volcanoes, and that tliere is among them such a dislinc- 
tion of character as leads us necessarily to infer that they are of 
very diifcrcnt dates, and may be distinguished by the names of 
Ancient and Modem. 

If there be any of your readers that object to this division, as 
founded upon theoretical considerations, it may be replied, that 
(here is that marked difference in character between the rocks 
which we refer to the one or other of these classes, as perfectly 
warrants our placing them under different heads ; and there- 
fore, that such as do not agree in their interpretation of the facts, 
mey still follow us in the order in which we arrange them. 

Now, the vidcanic rocks which we have chosen to distinguisli 
as above, are known by this important arcumstance : The ancient 
like rocka of Neptunian ori^n in general, are cut through 
by the valleys which now exist ; whilst the modern follow exact- 
ly the inequalities of the ground, so as to afford the most ton- 
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B vincing proof, dial the strata in wliich they rest have experien- 
r> ced no important alteration since the period at which the laYS 
\ was ejected. 

Nor are the two classes of rocka less distinguished in their 
external charactei-s tlian in their portion. The modern, or, more 
correctly speaking, the post-diluvian lavas, are more cellular, 
have a harsher feel, and more of a semi-vitreous aspect; their 
surface presenting a series of minute elevations and depressions, 
and the scanty portion of soil which covers them affbrd'mg but 
little paaturage, and that generally of the worst deacriptioD. 

In short, when we traverse the streams of lava which haw 
flown from this order of volcanoes, we ima^^ ourselves txanx- 
ported into the neighbourhood of Etna or Vesuvius, and ask 
ourselves for the records which must, it should seem, have 
handed down to the present age the memory of catastrophes, 
I the date of which appears so recent. 

i These records, nevertheless, are nowhere to be found, and 
the evidence we are in quest of, can only be collected from the 
[ volume of Nature, which, in this instance, speaks a language so 
p intelligible ; for, with regard to the popular names of certtun of 
the mountains and valleys to which some have referred as indi- 
j cations of a remote tradition, it seems more probable, that they 
j -were applieil to the places which they deagnate, in consequence 
L of the ideas which their appearances were calculated to suggest 
I to the minds of their first inhabitants, tlian from the latter ha- 
1 ving been themselves witnesses of the events which occasioned 
l| them. 

h The high antiquity of the most modem of these volcanoes is 
) indeed sufficiently obvious. Had any of them been in a state of 
v activity in the age of Julius Casar, that general, who encamp- 
j ed upon the plains of Auvergne, and laid siege to its principal 
I city •, could hardly have fiulod to notice them. Had there been 
J even any record of their existence in tiie time of Pliny or Sido- 

iniusApollinaris, the one would scarcely have omitted to make 
mention of it in his Natural History, nor die other to introduce 
, some allusion to it among his descriptions of this his native pro- 
vince ; and yet if my friend Professor Buckland be correct, in 
attributing the excavation of our valleys to the Mosaic deluge. 
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the inotlem volcanoes of Auvergne must nU have been posterior 

to tile latter event- 

Another important characteristic of the modem vtJcanoes, of 
frequent, though not of universal occurrence, is the existence in 
them of craters. That of the Piiy Pnrioii, near Clermont, is as 
perfect as any of those belonging to volcanoes now in activity ; 
others, though less complete, retain sufficient indications of their 
orig^ ; whilst a third class might perhaps be hardly known as 
such, unless viewed in connection with those contiguous. 

Such are the principal circumstances which mark the first or- 
der of volcanoes ; the characters of the second we shall defer, un- 
til we come to describe the mountains in which they are princi- 
pally found, proceeding at present to some details respecting 
the rocks in the neighbourhoott of Clermont, where the modem 
class of volcanoes are chiefly, though not exclusively found. 

Modern Volcanoes. 

The town of Clermont, the capital of the ci-devant province 
of Auvergne, and of tlie present department of the Puy de 
Dome, is situated in the plain of Limagne, one of the most fer- 
tile I believe in France. The peculiar ricliness of the soil may 
perhaps be attributed to the character of tlie substratum, com- 
posed of an alternation of calcareous and sandy beds, wlilch are 
referred to the same formation with those which cover the chalk 
near Pans ; and in our own country in the neighbourhood of 
London and the Isle of Wight. 

The extenave distribution of these beds in the valleys 
throughout France, might afford an excellent held for the sci- 
entific traveller; but it would be foreign to the present purpose 
to enter further into tlieir detail, as we may have something to 
say respecting them when speaking of tlie neighbourhood of 
Aurillac in Cantal, where they hkewise occur. These beds are 
deported in a granite bason, which constitutes the hills bound- 
ing rither ade of the plain of Limagne, and rises particularly in 
a striking manner to the north-west of Clermont, where it forms 
the chain of hills on the road to Limoges, seen so con8[ncuoueIy 
from the town, and on which repose the volcanic rocks which it 
will be our object to describe. 
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The recent limestone beds already nutieed, merely cover the 
\jgpaaXe in the bottom and on the tides of llie valleys, atlain- 

_ ly the comiiai-ativcly moderate elevation of the hill Gtr- 
"govia, where they are capped with basalt ; but not seen as we 
■scend the loftier mounliunB to the N. W. of Clermont, where 
the fundamental granite, wherever it is concealed, is covered by 

description of rotrks of quite a different character. 

These rocks constitute a chain of eminences which rise con- 
sderably above the elevated granitic jilatform on wliich they 
test, and extend at intervals over a space of above eight leagues 
&om north to south ; from whence the rocks which compose 
ihem may often be traced a considerable way into the valleys 
contiguous. Above sixty of these eminences might, I believe, 
be enumerated within the boundary msirked out ; but as their 
number renders selection necessary, we sliall simply notice such 
as are most remarkable, beginning ivith that of Volvic near 
Riom, — the lava of which furnishes a conaderable part of the 
l^uilding-stone used in that neighbourhood, and, in spite of its 
porous character, is exceetlingly durable". 

The lava which covers the valley of Volvic, extending nearly 
to the town of Riom, may be traced up the ^des, and to the 
summit of the Puy de la Nugere to the west of it, whilst not a 
vestige is to be seen at a similar elevation on any of the hills to 
the east. The fact, therefore, of its having descended i[i a liquid 
form Irom above tJie mountain, and that at a period subsequent 
to that of any of the great resolutions which have changetl the 
foce of our planet, is demonstrated by the exactness with which 
the stream of lava has accommodated its course to the slope of 
the valley ; and that its fluidity was owing to heat, is evident 
enough from its porous texture and semi-vitreous aspect; so 
that its connexion with volcanoes now in activity seems suffi.- 
dently apparent. 

On the summit of the Puy de Nugere, Is a regular bason- 
shaped concavity, broken away on the side, down which the- 
lava has taken its course, and notwitlistanding the cliaiigea which 
time has effected in its form, sljll retaining sufficient marks of 
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Iiaving been once the crater, from whence the lava of Voloic 
was ejected. Il is interesting to remark, thai the stream in its 
descent appears to have been arrested by a sort of knc^l of gra- 
nite, which probably rose considerably above the general level, 
and by tlie obstacle which it opposed to its progress, caused it 
to divide into two branches, between which this little granitic 
eminence still is seen protruding, — a solitary vestige of the stra- 
tum which Ibrm^rly existed on t]ie surface, but it is now over- 
spread with lava. The two branches of the main stream ap- 
|iear to have become reunited below ; and having descended 
the dope of the hill, to have spread themselves over the valley 
of Volvic, extending over it to within a mile perhaps of the 
town of Riom. 

The only remarkal)le mineral found among the lava of Vol* 
vie is specular iron-ore, orjir oliffiste of the French School. 
It occurs in the crevices of the rock, as well as disseminated 
through its porous structure in minute plates of a. bright metallic 
lustre. It is met with also in the Puy de la Vache, the Puy de 
Dome, and among the trachytes of Mount Dor ; and the same 
mineral is a well known product of volcanoes now in activity, 
where it is generally conadered to be the effect of sublimation. 
The lava of the Puy de Come, a mountain a few miles to the 
nortli-wcst of Clermont, which I unluckily omitted to examine, 
is described by M. Mont Losier, the author of a little Essay on 
the Theory of the Volcanoes of Auvergne, is equally interest- 
ing with that of Volvic. The lava that has flown from this 
hill divides, he says, into two branches, one of which flows di- 
rectly into the bed of the River Sioule, whilst the other takes 
the direction of a place called Toumelise, reaches the village of 
Pont Gibaud, and terminates, like the other, by flowing into the 
bed of the same river, about three miles lower down. A tor- 
rent of this description might naturally be expected to effect 
singular changes in the face of the country which it traverses. 

Accordingly we shall find that it ha.s blocked up a. little val- 
ley which formerly seems to have had a drainage to the west, 
on the side of Chambois and Mossanges, and has converted it 
into a sort of swamp, known by the imix»sing name of Lac de 
Come. Lower down, the same stream of lava has occasioned 
still greater changes. The rivers Sioule and Menges former- 
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■ ran parallel to each other, in a direction from north to 
I louth, and entered the plain of Pont Gibaud by two defiles, 
\ ieparatfid by the intervention of two hills. But one branch of - 
I flie lava of Come has so obstructed the course of the river 
f Menges, that the waters have been directed to the east, where 
diey have worked themselves a passage through an argillaceous 
hill ; made immense excavations in it, and have thus reached 
the bed of the river Sloule, a league and a half higher up than 
they would naturally have done. Compelled, however, to flow 
in a direction contrary to the slope of the country, a large por- 
tion of the waters constantly stagnates in its channel, and has 
formed a swamp, which goes by tlie name of the " Etang de 
Fung," A portion only of the stream flows by the original 
outlet, which, it seems, was not completely obstructed by the 
torrent of lava. The reat accumulates in the pool of Fung, un- 
til the waters have risen to a height sufficient to drain off by 
the channel, communicating with the river Sioule, which they 
have made themselves to the east. 

A somewhat similar circumstance has happened to the Lake 
Aidat, which is obstructed by a stream of lava, that may be 
traced from the Puy de la Vache, a mountain at least a league 
distant. 

In this case, however, a stiU greater impediment existing to 
the escape of the waters by any other outlet, the obstacle has 
merely had the effect of rising the level of the lake, which 
has at length succeeded in cutting itself channels through the 
parapet of lava thrown across it, the projecting portions of 
which appear like islands in the midst. 

With reference, however, to the more immediate objects of 
my inquiry, I know of none of the hills in the neighbourhood 
of Clei-mont which interested me more than the Puy Gra- 
veneire. This mountain, which lies within two miles of Cler- 
mont, seems, as we approach its summit, to consist of an: entire 
mass of cinders *, so that we may in some degree comprehend 
the origin of the ludicrous opinion ascribed to a professor of 
the Academy of Clermont, when the volcanic nature of the 

" In descending it, however, lo the west, we find that the rock sul^scent is 

' ' Ji ciliibitii marka of dialocation, 
VOL. til, NO. G. 0CT0BF.lt 18S0. B b 
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rocks of Auvergne was first asserted and mtuut^ed, by an 
appeal to ihe structure of this particular mountain, who it is 
said accounted for the scoriae found on its surface, by gravely 
remarking that he had heard of iron-founderies having former- 
ly been established on the spot. As we follow, however, what 
may be considered aa the stream of lava derived from this 
mountuD, by descending it on the side nearest Clermont, we 
observe the scoriaceoiis lava before described, associated with a 
basaltic rock of the most compact character, and approaching 
to a metallic appearance. It has imbedded finecrystals of aug^te 
and olivine, and bears in all respects a very strong resemblance 
to the rock of Arthur's Seat, and some other of the Scotch 
basalts. 

If any doubts should arise as to the circumstances of two 
such different substances belonging to the same current, they 
will be remcrt-ed when I remark that both are so intermixed, 
that poriiuns of the scoriaceous are often seeu in the midst of 
the compact lava; and masses of the latter surrounded by 
heaps of cinders, or with a cellular rock, which, both in ccra- 
po»tion and external characters, passes by imperceptible gra;- 
dadons into basalt. The association of a substance Uke this 
with undisputed lava, should render us cautious how we pro- 
nounce as to the origin of a rock from its external characters. 
If all basalts, to which an igneous origin is ascribed, owed their 
compaclnesB to the pressure they underwent, liow is it that we 
see this very rock connected with a lava remarkable for its po- 
rous texture and vitreous appearance ? Or if we suppose pres- 
sure to have been in this instance applied to the compact va- 
riety, by what singular accident could the cellular lava have 
escaped that to which the other was subjected ? 

I mention these facts, rather with a view of inviting inqiuiy 
than of drawing any conclusion from them \ as in the case t£ 
the bfealts and cellular lavas of Mont Dor, of which we shall 
afterwards speak, the position of the rocks was such, as tend- 
ed to confirm us in the idea of the difference in the two instan- 
ces having resulte ' ihe d^ree of pressure, it is posdble 
that those who i r me may, by a more attentive 
examination of l leire, discover the reason for 
this apparent ex itly with the received nodons 
on the subject. me, I must remark, that the 





MaOMi^riAiMrJ ^d- 



r Daubeny on the ViJcantx-x nf Amiergiie. S67 

Poy Graveneire was nut Uie unly instance ilial occurred to me 
in Auvei^ne, of a basalt agreeing in character wtli those o( 
pdand bdng associated with a rock possessing a vesicular struc- 
if and that I have at present in my possesMon more than one 
■imen whicli places this matter beyond doubt. 

e Puy Graveneire is also remarkable, inasmuch as, nol- 
BBUnding the strong indications it presents of having been 
" ignition at a comparatively recent era, no Iraoe of 
r»ter can be detected, nor has it that abrupt aiK^ conical 
jorro so characteristic of volcanic hills, being rather a long, 
round-backed eminence, rising abruptly indeed on two of its 
sides, but to the north connected with the chain of the Puy de 
Dome, and to the south griidiially sinking into the plain of Cler- 
mont. 
~ (T» he coiK-hulcd in our ncrl.) 
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Ftand, with oJiservattnns on its imjiorlance in a Geographi- 

fco^ Commercial, and Political point of view, with two 

Platbm *. By Mr J. Mirks. CommunicHled hy Mr HoiiG- 
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TURING my last visit to Santiago, to convey A and 

Lady C to Valparaiso, I employed my first leisure hours 

in drawing up the following paper. I shall introduce the de- 
tail in regular order, previously hinting nty opinion that a 
large Southern Continent is about to be discovered. The 
existence of ibis continent was believed many ages since ; the 
andent, and many modem philosophers being fully convinced 
that a vast tract of land must lie within the limits of the 
Antarctic Circle, to whicli they gave the name of Terra Aus- 
tralia Incognita. Afany were the speculations of the inge- 
nious oil this subject, but perhaps none were more highly 
pictured in imaginative colours than those of Maupertuis 
(in his Letter to the King of Prussia), who pourirayed a 
continent far larger than any of those known to us, where 

• S«e Plates XII. and Xlll. 
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t]ie inhabitants, animals, vegeubles, indeed the natural (ffo- 
ducuons ol' every description, differed from all others y& 
known; and also where objects for commercial traffic might be 
ibund that would exceed all the treasures of the known world. 
Uulfon, De Brosses, Campbell, and many others whose worke. 
at this distance from the seats of knowledge, I am unable to 
consult, treated the subject in lively colours ; some even went 
so far, as to calculate the superficies of this supposed conti- 
nent at 8 or 10,000,000 square leagues ; an extent of teni- 
tory equal to the amount of all the continents and territoiial 
possessions yet discovered. These speculations led to expe- 
ditions of diligent enterprise ; but the attempts of the most 
celebrated navigators, at the head of whom Capt^ James 
Cook stands most eminently distinguished tor his perseve- 
ring and bold efforts to determine the question, entirely fml- 
ed ; and all hopes were long since given up of ever being 
able to ascertain the truth -of the old favourite notion of a 
Southern Thule. Capt^n Cook, from many reasons, detail- 
ed particularly in his description of Sandivich Land, which 
he conceives might be part of this supposed large contineni, 
says *, " if any one should have resolution and perseverance 
enough to clear up this point, by proceeding farther lo the 
south than I have done, I shall not envy him the honour of 
the discovery, but I will be bold to say that the world will not 
be benefited by it," 

He was led lo form this conclusion from the intensity of the 
everlasting frost ; the apparent absolute barrenness of Sandwich 
Land, which lies iu latitude 58^ south ; the dangerous naviga- 
tion, and the abundance of ice 
concluding diat all land placcil 
must be equally inclement and 
discovery have therefore long sii 
extate no little surprise to hear that a large tract of apparent- 
ly haintable land has been asccrtmned to exist to iJw southward 
of Cape Horn, by the eaptiun of a British merchant brig, 
trading between the Rio de la Plata and Chili, who has di*- 



islands about it, eiToneousIy 
n a similar southern latitude 
inapproachable. All hopes of 
:e been abandoned, and it will 
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played a spirit of enterprise that would do honour to a more 
enlightened navigator. 

Independent of any national consideration, the result of this 
inquiry will clear up an important question in hydrographical 
and geographical science. 

»Mr William Smith, master of the btig Williams of Blythe, 
ia a voyage from Bueuoa Ayres to Valparaiso, fancying that 
tlie passage round Cape Horn might be weathered better by 
preserving a more than usual southerly course, Irang on the 
19th of February 1819 in Lat. 63= 40' south, and Long. 60° W. 
ima^ned he saw land at the distance of S leagues ; at that tune 
Jte observed many tields of ice floating about, but so distinctly 
, JKfierent was the appearance alluded to, that he was convinced 
h must be land. At this time, encountering bard galea of 
wind, accompanied by flying showers of snow, he thought it 
prudent to haul off* to the northward during the night. Next 
day (February 20.) he agiun stood in for his supposed land ; 
aX, noon his Latitude by observation was GS' 17' S., Long.- 
60° 12" W. by an excellent chronometer; tlie weather was mo- 
derate, and the atmosphere clear, when he again made the 
land. So fine was it, that he could not mistake the appearance. 
Fearing the return of blowing weather, he was deterred from- 
^proaching nearer, and being principal owner of ,the brig, he 

»wa8 unwilling to endanger the validity of his policy of insu- 
rance, hi case of meeting with any accident in his research. He 
c}bserved, however, to tlie westward more land, which he ap- 
proached to the distance of 10 miles ; this, as well as the for- 
mer, appeared to be an island ; both at this time offered the 
^pearancc of snow only in very few places : and were al- 
L most wholly bare, barren and rocky. The air felt pleasant 
■ and temperate, with a fine cleai' atmosphere, and agreeable sun- 
K ^ine : he observed great abundance of whales and seals. In 
^ftsucb a responsible situation with regard to his ship and cargo, 
H^Ik contented himself with this distant survey, and on his ar- 
* rival at Valparaiso, he related every thing that he had seen 
to the Enghsh there, who all ridiculed the poor man for bis 
fanciful credulity and his deceptive viaon ; no one, in fact, 
gave the least credit to his tale, all endeavouring to persuade 
him that what lie hud seen was no more than ice-islands. Mr 
Smith was not, however, to be thus easily VB.\jg'tve>!i o\j.v cS, \iB. 
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own oliscrvatton ; he is a native of Biytlie in Northumber- 
ian(i, liad been brought up in the Greenland whale-fishery ; and 
had learned to distinguish land from icebergs ; though it must be 
(-i)nfeii»ed that the most experienced eye is often deceived bj 
the striking similarity. If I mistake not, I informed you thus 
far of the discovery, in a letter I wrote you soon after my arrival 
in this country, \^'hat I then learned of it was from a young 
man, who took his passage during this voyage. Mr Smith cm 
his return to the River Plate in June following, was determin- 
ed, if possible, to verify what he had seen : he steered in the 
latitude of 62° 19' S., but when he reached the longitude of 
6T W. he became so beset with loose pack-ice, that he was 
atarmet! for the safely of hia ship and cargo ; in a few hours 
he got dear, and stootl off on his course, considering that all 
attempts in his ^tu&tion, with the very sliort days and in the 
depth of winter, would be extremely indiscreet. 

On his arrival at Monte Video, he was again ridiculed for his 
credulity ; his (confidence in the observations he had mode was 
certainly shaken ; but he could never be led entirely to re- 
nounce his former concluidons. On this occasion, Mr Smith con- 
ducted himself in a manner becoming an Englishman ; His ac- 
count reached the ears of some American merchants, who endea- 
voured to obtain from him the true situation of the land ; they 
offered to charter his ship on a voyage of discovery, and to employ 
it in whaling, making that the apparent object of the enter- 
prize. Copies of articles were drawn up. The Americans 
now endeavoured to ascertain from him the lon^iude and lati- 
tude of the land ; but he, to his credit, refused to disclose it to 
any but a British bom subject : he honourably offered to conduct 
the vessel there, and, if no land existed, to receive no freight; 
but that was not the object of the other party : Thus defeated 
in their nianreuvre, the Americans wididrew their contract, and 
the honest Englishman determined to run the chance of waiting 
many months for employment of his vessel. At length, having 
obtained freight a second time to Chili, he set off on his voyage, 
and on the 15th ol' October last, at P. M, being then about the 
same latitude and longitude a« before, he discovered the same 
land, bearing S. E. by E. 3 leagues, The weather was hazy 
he bore up for it, and approached within i miles of it, when he 
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W Iwoved it to be an island, or rathei- a large barren rock, iniiabi- 
■ ted only by innumerable penguins : lie sounded, and in 40 fa- 
' thorns found a bottom of 6ne black sand : he hauled in for the 
■ame island, till it bore E. by S. ; having sounded when in 60 
fathoms, he procured the same bottom of black sand. During 
the lught, he hauled off for security to the noithward, but at 
day- Ugh t next morning he again stood in for the island: he 
could now distinguish it perfectly at the distance of 3 leagues; he 
sounded in 95 fatfioms, and brought up fine sand and ooze. At 
8 A. M. the weather being very dear, he could plainly distin- 
guish the mainland, bearing S. S, E., the island being distant 
from it about 3 leagues. The mainland presented itself as a 
cape, to which the coast tended in a N. E. direction, liaving pe- 
culiar marks, of which he took rough sketches : he stood in, and 
ran along the land as far as the point, to wliich he gav« the name 
of North Foreland, A, PI. XII. Fig. 2. obtaining all the way re- 
gular soundings of sand and gravel, lessening gradually from 36 to 
20 fathoms ; the bottom was good and regular. He now haul- 
ed in for the cape, and proceeded, within 3 leagues, more easter- 
ly ; the island now bearing N. W., distance 7 leagues, and ob- 
serving the appearance of a good harbour, he sent a boat's crew 
and his first mate on shore, where they planted a board with 
the Union-jack, and an appropriate inscription, with three 
cheers, taking possession in the name of the King of Great Bri- 
ton. To the mainland was given at first the name of New 
South Brit^ ; but as that title, it was suggested, might lead to 
eonfuBion with other places, Mr Smith changed its name to New 
Soath Shetland; on account of its lying in about the same lati- 
tude as the Shetland Islands. The coast here was barren and 
rocky, and frani the description I could obtain from the mate, 
I should suspect it to be chlorite-slate or schistose hornblende. 
The land'was high, disposed in strata, offering projecting knots, 
dip{nng westerly, the highest poinLi being covered with snow, 
particularly the peak of a very lofty hill marked E. in the chart, 
remarkable for a large black spot mid-way up the snowy height 
At the place of landing the spot was barren, being stony, not of 
rounded pebbles, but of bluiah-grey slaty pieces, varyingin size 
[ from very large to very small. The harbour appeared to pro- 
inland a» far as the eye could reach i and to affonl 
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own «l..crvatior ^ j^^'^-''^^ "^ caUed Shii^J. 

'-nd,h»dboc. ^^/^^<;fl«rmtfaePacdic. The 



had learned' ':,*^>1^^^^ ""^^ "^^ .T;""' ^ 

*mfe«ed r 'f^,*^,^^^^ "^ *" ^''"^^ "*'*' *"^ ^f 

the striki. ^*?^ <t**«"«' ""^ "^^ ""^ spermaceti whale, 

farofth- f^Ct^*1^'''''^ says exists there in greater 

n thia f^^^^^^a^"^ '"'* ^^^ ^^^^ elsewhere known: 

^^ '''^'**1j««""***" "'■^^ 1*^ 's certain, ha%'iiig him- 



his '^^i^'^i^'''^ whale-fishery. Seals and 

^ J** '^'^ *" ^^^^ (Uftering from the sea-otter, which 

ti ^^' ** ppjfe to be a variety of the omithorynchus. He 

ji^i^ j^uJoff '^"""g ^^ niglit to the northward, to such a 
,i«"'"'\^j/^i«ultl just keep the cape in laght to the southward. 
^"""'^^ag at day-bi-eak, he could perceive the land marked 
^^'iTXrti trend in a S. E. direction. At 11A.M. the 
''Vjj bore S. E. by E. 5 leagues distant. Keeping his course 
' [j,wflrd and westward, still preserving the mainlaiicl in 
- a- [he several other islands called Nelson's Isles, H, all ap- 
^^ [o be distant from it about 3 leagues. The islands were 
jjjite barren and rocky. To one of the largest, marked G 
■ (),£ chart, he gave tlie name of Lloyd''s Island ; the main* 
jjjid, however, was very considerably higher. The wind cban- 
nag to the eastward, attended with thick squalls of snow, be 
(hoiight it prudent (always having the safety of his cargo as his 
primary consideration) to haul oif. Tiie weather moderating, he 
loade the pouit of land which be called Cape Williams, C ; at 
that time the atmosphere was quite clear, and witli a telescope 
he could most distinctly perctave trees, which bore the resem- 
blance of Norway pine, and which seemed to grow to a toler- 
able height : Indeed, be describes the whole appearance of 
the land, the structure and shape of the hills, the quantity of 
snow, the aj>pearance and quantity of ice about the coast, as 
being more hke the Norwegian coast than any land he ever saw. 
His course hence was S. W., but the weather beeoniing thick 
and squally, be began to abandon all thoughts of exploring the 
coast farther. He had now clearly ascertained tlie existence 
and situation ofthe land ibr the length of 150 miles in a W. S-W, 
direction so satisfactorily, us to remove tlie doubts of the moet 
sceptical ; and considering that no curiosity could jusUfy hia 
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farther detay, consiHtently willi his duty as masti^r of the brig, he 
fibaped his course westerly on his voyage. 

The weather at daybreak next day becoming more settled, he 
was surprised at descrying another lieadland, B, tar higher than 
any yet seen bearing E. N. E. distance 10 leagues. This point 
he named Smith's Cape : and the weather being remarkably clear 
and line, he proved it by observation to lie in latitude 62° 53'S. ; 
longitude 63° 40' W. From Smith's Cape, the land appeared 
to extend in a south-westerly direction; but however eager he was 
to prosecute Ills search, he concluded that he had fully attain- 
ed his obgect, having proved the existence of the coast for the 
distance of 250 miles. He therefore shaped his course to the 
northward ; and in the month of November reached the Port 
of Valparaiso, having delayed tlie vessel six weeks on the voy- 
age, for the mere purpose of prosecuting this interesting object 
of pursuit. I have omitted to mention, tliat during a vidt on 
shore at Shireflfs Cove, independent of penguins and various 
aea-fowls, abundance of wild land Fowls and fresh water ducks 
were observed, which were so little shy, that they could be 
^iproached very close before they would stir. The existence 
t£ these birds augurs well for tlie adaptatjon of the place for the 
habitation of man. The harbour, too, offered an excellent an- 
diorsge : it was well protected in all points, but one very small 
angle, — the island aifording a gtHxl shelter to the mouth ; from 
this cause, there appeared but very little surf, and the shore 
seemed very bold. One may judge of the sensation produced 
in the breast of an Englishman on hearing the relation of Mr 
Smith ; every one became struck with the atlvaiitages which a 
. British settlement would offer, not only to our whalefisheries, 
Hut to our commercial interests in this part of the globe. Until 
Pthe political arrangements of these countries (tlie Spanish colonies) 
^ become in some degree settled, the consequences resulting from 
tbe animoMties that may pos^bly arise between the many contend- 
ing parties must necessarily be feared. Those who were here 
during the affair at Canchai'ayada, well know tlie value of any 
thing like a British settlement, however miserable, to retire to. 
On the arrival of the Williams in November last, there was a 
\ general and simultaneous feeling among the English merchants. 
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who instantly set about taking up a vessel, which' should be 
chailered on a voyage of discovery at their own expence, Mr 
Smith, on his arrival, having transmitted his observations to the 
commanding officer In the Pacific, Captain Shireff of the Andro- 
mache, who was at that time in Santiago, ctHicluding diplomatic 
aiTongenients with the Government, prior to his viat to the 
north-west coast of America, — this excellent officer, ever alive as 
well to British interests as to the pursuit of objects of science 
and utility, instantly chartered the same brig Williams on 
Government account, iu order to make an accurate and regular 
survey of the coasts and harbours, and to ascertain the advan- 
tages it might offer to our whalefisheries. So prompt were his 
measures, that although the vessel was loading to convey my 
goods to Concaii Bay, the moment of his arrival in the port the 
bnrgiun was concluded. Every article of mine was ag^n tran- 
shipped. The Williams was refitted completely with every 
necessary for tlie voyage, — and in one week put to sea, bdng 
placed under tlie charge of Mr Edward BransfieJd, master of 
the Andromache, who had under his orders Mr Bone, Mr 
Blake, and Mr Poynter, three midshipmen of the Andromache, 
and Mr Young, assistant-surgeon of the Slaney sloop of war. 
Mr Bone, son of the celebrated enameller, is a good draughts- 
man. They were all ordered to observe, collect and pre- 
serve, every object of natural science, during the prosecution of 
the more important objects of the expedition. The Williams 
got imder weigh and quitted Valparaiso on the 19th December, 
the same day the Andromache left the port for Callao. 

It was at first stated by many captains of vessels lying in this 
harbour, that the discovery of this land was not new;— that it was 
l(ud down in several old chai'ts These I examined, but found 
in all cases that they were copied from Mr Dalrymple's chart, 
published in 1T70, {See Plate XII. Fig. 1,) in which an extenave 
(i^ct of country is placed between the latitudes of 54" and 58° S,, 
and of longitude 40° and 5S° W. having a large gulf, called Golfo 
de San Sebastiano, This land was first laid down in a chart pub- 
lished by Mercator in 1569, and subseciuently in another by Or- 
telius in 1586. Its existence was doubted by many, and Captain 
Fumeaux (the coadjutor of the celebrated Captain Cook) visited 
in 1774, in the Advenlurc, that tract of the globe, for the pur- 
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rpose of veriiyirig or tlisproviog its existence. He passed over 
[ both the western and eastern shores of the Gulf laid down as 
)ve mentioned, his tract being, 

61' 45' S. Lat. - 89" W. Long. 



61 49 - 
61 SO - 
60 34 ■ 
60 20 - 
60 2 - 
iBul he could neither disc 



. 84 1' 

. 71 50 - - 

. 57 43 - - 

- 53 20 - - 

- 48 25 - - 
:r the least indication of land, nor 

IcDuld he obtain any bottom soundings. 

' It was proved, therefore," says Dr Forster in his account of 
li&e voyage, " tliat this gulf (and of course the encircling 
I Ifitid) does not exist, or that it is not rightly laid down in for- 
mer charts, and the latter is much more probable, ^nce it can 
hardly be conceived by what means such a discovery could ob- 
1 tain a place in the old cherts." 

Captiun Cook, next year in the Resolution, sailed over the 
ame tract with similar views, " to ascertain the existence of 
I San Sebastian^s Gulf, and the extensive tract of coast l^d down 
I in Dalrymple's chart.'" Leaving Staten's land, he passed to 
57° 21' S. Lat. 57° 4S' W. Long. 
58" 9' - - 53' 14' - - 
which is the point assigned by Dalrymple as the S. W. point of 
the Gulf; but fearing he might miss the land siud to have been 
discovered by Duclos Gayat, in the ship Lyon in 1756, which 
Dalrymple places in 54° 30" lat. S. and 45° long. W., yet Iwd 
, down in D'Anville's chart 9* or 10° more to the westward, he 
^luuled to the north, and passed to 

P 4^ S. Lat. 53° 36' W. Long, 
r where he sounded in 130 fathoms, without finding any bottom: 
I hence to 

55° 4' S. Lat. - 51° 45' W. Long. 
35 12 - - - 50 IS - - 
54 35 - - - 47 56 - - 
54 38 - - - 45 10 - - 
54 28 ... 42 8 - - 
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which is 3" to the eastward of the N. E. point ol' the Gulf, u 
assigned in the charts. His track then was to 

55° T S. Lat. W. Long. 

sa^Sff - - 39° 24' - 

where he found a muddy bottom in 175 lathoins: hence he ar- 
rived at VVilUs's Island and Georgia. 

In latitude 60° S. and long. 31* W. Captain Cook met with 
a heavy swell from the westward, " a strong indication," says 
lie, " that there was no land in that direction ; so that I think 
I may venture to assert, that the extensive coast laid down in 
Dalrymple's chart of the ocean between Africa and America, 
and the Gulf of San Sebastian, does not exist." 

It U diflicult to conceive how so extensive a tract could ob- 
tain a place in the old charts, unless some authority had been 
offered for it. We are, however, ignorant of the authority, 
thougli, from the name of the Golfo de San Sebastiano, it may 
be presumed to have originated in the accounts of tJie Spa- 
niards. The particular fonnation of the land, — the existence 
of an island within the Gulf, called La Isla de Creasalina, — 
offer additional reasons lor believing it had been seen. These 
con^derations leH Dr Forster, who in the Adventure had satis- 
factorily disproved its existenre, as laid down in the charts, to 
draw a similar conclusion. He adds, " I am inclined to believe 
that Sandwich Land has been discovered by those early navi- 
gators, who furnished the geographers with the Gulf of San Se- 
bastian, and t1)e Island of Cressalina,'" — an observation now 
more appUcable to the land seen by Mr Smith. In support of 
this ojnnion, it is worthy of remark, that the shape of the land, 
as 'described by Smith, bears a striking resemblance to that 
tract of coast laid down in the old charts. The islands in the 
latter bearing the same situation in regard to the munland as 
Smith''s and Nelson's Isles, the direction of the cubaI of the 
mainland bearing as well a W. S. W. direction in both instan- 
ces ; the headlands, too, of the old charts, strongly resembling 
the North Foreland, Wilhanis's and Smith's Capes. The ex- 
istence of a gulf in New Shetland, similar to that of San Sebas- 
tian, is yet undetermined ; it is, however, to be remarked, that 
Smith could not observe the land in the same relative ^tuation, 
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I ihe weather being at that time extremely hazy, — indeed he had 
concluded that he had loat sight of tlie land altogether. Should 
a gulf be hereat^r ascertained to exist there, it would place it 
beyond doubt that this newly discovered land has been before 
noticed by the earliest navigators of those parts, but incorrectly 
laid down in the old charts. However this may be, it would 
seem that this land was seen subsequently to the dates both of 
Mercator's'and Ortelius'a charts, by a Dutch captain ; but the 
exertions of our indefatigable circumnavigators, had taught 
to place little reliance upon the accounts of the old naviga- 
tors. In the present instance, however, we have this rircum- 
Btance in its favour, that it is stated to exist in about the same 
latitude as Iwd down by Smith '. 

" Theodore Gerrards, one of the first Dutch who attempted 
to voyage into the South Sea, after passing the Straits of Magal- 
haens, being carried by tempests into 64" of south latitude, 
says the country was mountainous, and covered with snow, 

I losing like Norway, and seemed to extend to the islands of Sa- 
lomon," — that is to the Cape of New Holland. 
It is also worthy of remark, that the observation of Mr 
Smith, of the great similarity in the appearance of the land.to 
Horway, exactly ctnncides with the observations of Gerrards. 
As yet it remains an int^esting topic of conversation, whether 
New Shetland be an island of considerable size, or if it be part 
of a continent. It is by no means an improbable suppoMtion 
that it is connected with Southern Thule, the most southerly 
point of Sandwich Land seen by Capfiun Cook in 1775, and si- 
tuated in 59° 30- lat. S., and 2T Sff W. long. The observa- 
tions of Captain Cook seem to favour this conclusion. H& 
nys : " I conclude that Sandwich Land is either a group of 
islands, or else a point of a continent ; for I firmly believe that 
riiere is a tract of land toward the Pole, which is the source of 
flie ice spread over this vast ocean. I think it also probable, 
diat it extends farther to the north, opposite to the Southern 
Atlantic and Indian Oceans, because ice was always found by 

• See Dalrymple's Collection of Voyages to the Southern Ailanlic and Pacific, 
vol. L 1 could not obtain the 3d volume, where I believe he has collected lonw 
other aulhoriiies in proof of land having been seen to the soufh. 
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a& farllier xo tlie noilh in these iKvans ihaii any where Ati, 
whicli I judge tould not be, if there were not land to the south; 
I mean a Jand of consderable extent." About the longitude of 
27° W., Cape Monta^o, the most norlherly point of Sandwidi 
Land, lies in the latitude of 58° 25', and icebergs are found 
hereabout in the latitude of 48°. In the longitude of 57° 80, 
North Foreland, the most northerly point of New Shetland ex- 
ists in the latitude of 62°; and in the longitude of 67° W. the 
same land appears to fall off to the latitude of QV S. Fewer 
icebergs are met with still more to the westward ; for notkdng 
the Adventure's track in 1771, it was observed, that in lon^ 
ludc 106° 64^ W. icebergs were not met with till the latitude of 
71° 10' S. In long. W. 142° 54', he was beset wilh icebergs in 
the latitude of GT 31' S., and in long. 172° W. he found them 
numerous in the latitude of 62° Iff S. Cook remarks, that be- 
tween the meridians of 40° W. and 60° E. ice is invariably en- 
countered in the latitude of 51° S. Modem researches have 
proved that icebergs always derive their origin from adjacent 
land. Between the meridians of 40° and 60° W. icebergs are 
invariably encountered in a somewhat lower latitude, fram 
which we may infer, that land exists along one continued tract 
to the southward ndthin the.se meridians, and it is by no means 
unfair to conclude, that New South Shetland and Sitndwich 
Land form two points of one large continent. 

There exists, too, some similarity between the appearance of 
Sandwich Land and South Shetland. " Approaching the for- 
mer," says Dr Forster, " within half a mile, the rocks were 
black, cavernous, and perpendicular to a vast height; thick 
clouds veiled the upper parts of the mountains," &c. Hence, 
proceeding to Southern Thule, " the mountains appeared to be of 
vast height, their summits being constantly wrapped in clouds, 
and the lower part covered with snow down to the water's edge, 
so that it would have been difficult to pronounce whether we 
saw land or ice, if some hollow rocks had not shewn thrar black 
and naked caverns in several places." Precisely similar were the 
appearances of the mountains of the North Foreland in South 
Shetland, where the uninterrupted white surfaces of the higher 
hills were in parts broken by black spots: one very large one on 
the high peak of land marked E in the chart, was probably the 
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f tffect of a cavern in the muuntain,— an ogturrence very com- 
I in mountains of hornblende-slate, of which I am inclined 
[ to believe the liills of both countries are chiefly c.oinposed. 

The climate of New Shetland would seem to be very tempe- 
I fate, considering its latitude ; and should the expedition now 
sent out bring assurances that the land is capable of support- 
ing population, — an assumption which the appearance of trees 
renders very probable, the place may become a colony of con- 
siderable importance. So little advanced as the season must be 
ID October, the atmosphere was by no means cold : it waa plea- 
santly temperate, like that felt in the north of Scotland at a 
nmilar seaaon. Even in June, the very depth of winter, notliing 

■ like excessive cold was experienced. 

■ The prompt measures adopted by the Naval Commander a 
K-IIk station merit (he warmest praise, for having availed himself * 
l^uf every means he could attain for arranging the survey. Those 
HJttlio are aware of the extent to which the whale-fishery may be 

carried on in this hemispjicre, must be immediately strucl; with 
the immense benefit which the acquisition of New Shetland 
might offer as a British settlement. We have only to call to 
V the chance we stand of being outrivalled by another mari- 
B nation, there being at this time upwards of 200 American 
' whale-ships lucratively employed in the Pacific, when Great Bri- 
tain cannot boast of more than SO nr 40. We have only to : 
state this fact, to exhibit the advantage of this settlement as I 
connected with that branch of ti-adc ; but if wo lake into view 
the whole mercantile trade with Buenos Ayres, Chili. Peru, 
r and the immensely extenave provinces of the interior, which 
b increa^g with strides unknown, and establishing a de- 
mand for articles of British manufacture that must even- 
tually prove the channel for the consumption of British pror 
duce, and the employment of British capital ; if we conader, 
V too, that these places must eventually become estabhshed as 
fi^acesof barter and entrepot to our India and China trades, 
[ —tlien must the importance of the ^tuatioii, if it can ad- 
r mit of a settlement, be strikingly apparent. Comparing this 
l-kpot witli the Cape of Good Hope and New Holland, it will be 
that tliese three places form equidistant depots in the 
[ Southern Hemisphere, respectively situated so as to defend, if 
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not to command, a supenority of trade with more exten^«e mar- 
kets than were ever offered to any commercial nation at any 
former period of the world ; and this, too, at a time when the 
late eventfijl circumstances in the history of Europe have turn- 
ed in no small degree British commerce out of those cbanneb in 
which it has flowed uninterruptedly for so many years. 

No one can deny that the want of a British settlement conU- 
guous to the coast of South America is seriously felt ; for since 
the abandonment of the Falkland Isles, we have no possession, 
— not even a watering-place, — nearer than tlie Cape of Good 
Hope or New Holland ; and no one can calculate upon the ab- 
solute necessity Great Britain may one day feel for such a pos- 
session. Under every point of view, as well national, commer- 
cial, and scientific, must the discovery of New South Shetland 
be valued ; and without doubt the results of the present expe- 
dition will be anxiously looked for by every wellwisher to his 
country *. 

y .M.VARAJSO, Januari/ 1820. 



Aet. XXII. — Extract from tlie Journal nf Captain HEUnif 
King of the Elizabeth. 

I_JN the 20th of February 1819, having completed a cargo 
of sperm oil, we made all saU to the S. S. W., intending to touch 
at Pitcaim''s Island, for the purpose of refreshing the crew pre- 
vious to our doubling Cape Horn. Knowing we were pursuing 
a track not much frequented, I directed a particular look out to 
be kept, as I had before found our charts of these seas very de- 
fective, and as it is well known to many who frequent them that 
there are several dangers in existence, the positions of which are 
set down very erroneously. 

The weather was generally cloudy, witli passing squalls of wind 
and rain, till the 25th, on which day we observed a great many 

■ We unOcntond that Cnptain Basil HaH, P. R. S., has been sent out fill the 
purpose of exploring and eurvejing this new region. The highest expectations 
may be EntcrWined from the known skill snd enterprise of our eminent counIT}'- 
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pigeons, and other kinds of birds, which indicated our proxi- 
mity to the land. Accordingly, we kept a good look out, but 
saw nothing like it; the next day we saw no birds. Our lati- 
tude, when riie greatest number of birds was seen, was 17° 
Sooih. 

On the evening of the 98th of February, we again saw num* 
oera of pigeons similar to those observed by navigators in the 
neighbourhood of St Helena. Being convinced that some 
island must be near, and a long sipally night before us, 
I thought it moat prudent to keep under easy sail for the night, 
and gave particular orders for a good look out. At 5 A. M., 
onthemomingof the Ist of March 1819, I was informed by the 
second officer (whose watch it was,) that there was a large 
island on the weather-beam, and that it was as level as a bowling- 
green. I immediately went on deck, and hauled by the wind, 
intending, as it was near day-light, to prepare two boats, with 
men and arms, to go on shore and visit this new discovery. 
Accordingly, at day-break, we tat^ked in for the island ; and at 
10 A. M., taking with me the surgeon and second officer, I 
went in two boats, to endeavour to land at a sandy-beach not 
far distant from the ship, which, after some difficulty, we ac- 
compltehed. After hauling the boats up among the trees, we all 
went up in diiFerent directions ; within hail of each other, in 
quest of vegetables or aninials ; but, after a search of four and 
a half hours, we returned to the boats, having seen one parrot, 
and shot a few pigeons. The island abounded with young 
I trees and underwood, nor did we observe the smallest appear- 
I Slice of quadrupeds, except here and there a rat ; the ship's name, 
Elizabeth, was now given to the island. The British Colours were 
displayed on the island, and greeted with three cheers, and a 
bumper of grog was drank to the health of his Majesty. The 
ship returned the compliment, by hoisting her colours and per- 
[ forming the same ceremony. While these ceremonies were per- 
I Ibruiing, a proper person was employed in carving the ship's 
' hame, and the other particulars upon a tree, near the spot where 
we landed. I at first intended to have inclosed a letter in a 
, bottle, and buried it near some remarkable place, in order that 
L *ur prior discovery might be more easily proved, should it ever 
I 1)e disputed ; but the surf increasing considerably, and the 
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sliip being at too great a distance to have communicatioa irith 
her before dark, I gave up this idea. We landed on the south- 
west part of the island, among some coral rocks, at the back of 
which is the beach before mentioned. It appears about as 
leagues in circumference, and we found no anchorage ; but I 
think opposite to the sandy-beaches to the northward of our 
landing-place, anchorage would be found. The latitude of 
Elizabeth's Island is 34° 26' S., longitude west of Greenwich 
\9.T 60'. At 3 P. M., joined the sliip, and made sail at 10 
P. M. 

On die 2d of March we saw Pitcairn's Island : At 5 P.M. 
of the same day we were within half a league of it, and could not 
persuade ourselves, from the barren appearance of the hill, that 
any person who had ever seen the fertile hills and dales of 
Great Britain, would ever fix their residence among these 
barren mountains. We stood off and on all night, under easy 
sail, and shewed a light in the main-rigging, which was answer- 
ed by two large fires on shore. A young girl, named Dorothy 
Young, (as we afterwards were told,) had been at work at a 
plantaiion opposite to the ship, ran to the village, and told them 
of our arrival, in consequence of which they made the fires in 
answer to our light. About 6 A, M., on Wednesday, March 3. 
I stood the ship close in to what the inhabitants call Ship- 
landing-place, (from the circumstance of the Bounty being 
hauled on shore and burnt at this place,) in expectation 
that some of the inhabitants would probably come off to me. 
I hove to with our head off, and prepared a boat to go on 
shore ; in a few minutes after, we saw a boat with nine men 
come out from amongst the rocks, through a tremendous 
surf. I now sent my boat to meet them, and tow them on 
board. When they came alongside, they ascended the ship's 
sde with much good humour, and came afl on the quarter- 
deck where I was, and taking me by the' hand, gave it a 
hearty shake, and s^d, " How do you dn Captain," They 
then asked the ship's name, my name, where bound, wheuce 
from, and made many other trifling inquiries, in very good Eng- 
lish. Afler satisfying them respecting these matters, I invited 
them into the cabin, and set before them some salt-beef, grog, 
tnacuit and porter, with which they seemed pleased. Putting 
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their hands before lliem, in tlie jwisilion of ]jrBViT, and HUying 
grace, they began to refresh thi'insclves, and ivere much jileased 
_ with the porter. While thej' were eating, I had leisuri; to survey 
Mibeir fine open countenances, which (notwithstanding their c\- 
^qtoeure to the sun) were truly British. They were nine young 
^ BKD, the offspring of the dehided crew of the Bounty, moat of 
them standing six feet high, very nniscular and agile, of en 
engaging deportment and open disposition. After their repast, 
they returned thanks to God, in the snme pious manner as be- 
fore. They then went on deck, where they gave surpri»ng 
proofs of their agility, by going aloft, jumping overboard, 
and swimming round tJie ship, while it was going through 
the water at the rate of two knots per hour, I now prepared 
to go on shore, and took the ,>urgeon wilh mt;. Five of the na- 
Jives accompanied us to assist in landing, the others remiuned 
on board till my return. When I got near the shore, I found 
the surf so violent, that I durst not attempt with my boat to 
go through it. I went into theirs, when one of them taking 
h<Jd of me, bid nie not fear, for should the boat upset, he 
would take me safe on shore. We now enlered the surf, vi\\en, 
to my great surprise, a number nf young women and children 
came half way into the surf to assist in landing the boat. These 
women ventured far beyond their depth, and a.isisted in bear- 
ing the boat up, by awiinming and sustinning it with their 
hands. We landed in safety, and were imininliatt'ly met by 
John Adams, a hearty corpulent old man, who, like the rest, 
waa naked, with the exception of a piece of doth round his 
middle. He invited us to hia house, for which we set out direct- 
ly, accompanied by all the population of the island. Our way 
lay up a very steep hill, and along a foot-path so narrow, thai they 
were actually obliged to carry the Doctor up. When wc attained 
the summit of ihe hill, we had a fine road through the woods; 
and after crossing two valleys, whieh abounded wilh tocoa-nut 
trees, we arrived at the liilage, situated in a beautiful valley, in 
which were seven houses, each of which had a fine lawn before 
it. Two of the houses had a storey above the groimd, and 
all had very clean convenient places for their [multry and pigs. 
We stopped at the house of Thursday October Christian, the 
first born on the island, who gave us for diimer a sucking pig, 
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iMX)ke<( alter the Ota)ieiteaii manner, two brace of fowls, and 
plenty of yarns and plantains. After dinner, were served up 
bananas and a species ui' apple peculiar to the island, which 
we found very good. Every thing was dean, and conducted 
witli great propriety. Grace was said bolh before and after 
dinner \ John Adainx saying it first, then every one in rotation, 
.according to their seniority. After dinner, we took a look at 
the different plantations, and found that most of their labour 
consisted in raising yanis. There was an abundance of plan- 
tains and some sugar-cane, from which they extract molasses 
and liquor. The land appeared capable of producing any 
thing, and abounded with many esculent roots that we had never 
Irelbre seen, nor coiiid the surgeon, who upon this occasion was 
our botanist, find names for them. During our excursion, we 
were shewn a very curious tree. The trunk was about ax feet in 
circumference, and )iroportionally long : the trunk, with the root 
and all its ramifications and earth about it, was lying in a hori- 
itonlal position above the surrounding trees. The largest trees 
upon the island were in this manner. It appeared as if the 
branches bad taken root downwards, and drawn die parent tree 
up; but we could not account f(!)r its unseemly position. John 
Adams informed us there were plenty upon the island grow- 
ing in the same manner. 

In the evening, after supper, they entertained us with an 
Otaheitean dance, which consisted of various writhings and dis- 
tortious of the body, by no means obscene, yet in no respect 
pleasant. While some were dancing, the rest sat down to locJt 
on, in company with six sailors belonging to the ship, when 
suddenly one of the young wouieti jumped up and ran to her 
brother, saying, " she «ould not sit anv longer near that naugh- 
ty man ([winting to one of my sailors), for he wanted her to 
commit fornication," I asked the man why he behaved so rude 
to people that had treated him sfi well .* He told me that it was 
by mere accident he put his foot against hers, and that he had 
never spoken to her. Afier ihe Otaheitean dance, the sailors 
shewed their abilities in dancing, which excited great laughter 
and diversion. Alter the dance, we were shewu to bed ; the 
surgeon and myself slept in the same room. We had each of us 
a good feather-bed and clean sheets, made from the bark of a 
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tree, where we slept very cxmitbrUtbly ail night. In tlie muiii' 
ing, we breakfasted on fowls and a beverage like tea, made 
fixMn a root similar to the guiitian, but which they calle<t ginger. 
After breakfast we returned to tlie Ship Landiiig-place, to oo- 
deavour to go on board ; but the sea was tno high. Davy, as 
they called the sea, had never been so bad before, excepting 
40ce in their remembrance. We were all sitting down in conver- 
^iBtJon, when a little child ran down to go into the surf. I ran to 
|vevent the child, and so did the wife of Charles Christian, say- 
ing at the luime lime to Diana, the eldest daughter of John 
^dams, " Diana, your child will be drowned." Adams having 
ttold me, prior to this, that his daughters were not niarried, I ex- 
jsed my surprise to the wife of Christian. Old Adams hear- 
tbb, took me aside, and gave me the following account : 
^Notwithstanding liis paternal care of his daughters, Edwtu-d 
IQiiintra) and Diana had conmiitted an offence against the laws of 
God, for whith he supposed them worthy of death, and ac- 
~ cordingly gave orders that they should be shot ; but as no per- 
SMi seeming willing to execute his orders, he made the necessary 
[Mcpanttions for executing them himself, when he was strongly 
ojqnsed by Auther Quintral, who said that though the of- 
fence was certainly a great one, and the more so, as a similar 
tms had not l>een committed since the death of Christian ; yet 
he did not conceive it to be a crime worthy of death. The rest 
being of the same opinion, Adams changed his mind also, but 
forbade them to marry. Adams, upon this occasion, pi-obably 
changed his mind through interest, for he will not suffer his 
daughters to marry for fear of losing their labour in cultivat- 
ing his plantation. 
^_ As we could not go on board, I now searched for a watering- 
H,|)lace, and found a verv convenient one in moderate weallier, and 
Hi.vith excellent water. Each family gathered together some poul- 
V<;^, hogs, goat.s, plantains, and every thing the island produced, 
K%iU]d next morning, Davy being milder, we went on board, ac- 
r companied by ihe whole population of the island. As most of 
them had never seen a ship, they were much pleased, but soon 
grew sea-sick. I now gave ihem a whale-boat, in return for 
iheir relreshments, some books, razors, combs, and, in short, 
ery thing they stood in need of; but nothing pleased them 
the books : as ihey wished m'.ich to read and write. 
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offtreil Anther Quintral two claw-hamniers, which he refused 
ant! Adams, ivho waji present, told him, that it was very im- 
pniper to reJ'iisc aiiy thiiig their countrymen offered : Audiei 
Implied, it was much irjorc improper to take things that they do 
nut H-aut. While Adams was on board tlie ship, he gave me 
a brief aiAxiunt ut' the difierent occurrences tliat Imd taken place 
upon the ishuid; and. among others, he mentioned hU divordug 
Christian and hk wite, in consequence ol' having read in the Old 
Testament that iimrriages shoidd not be allowed among those 
who wore at all related to each other, and that they had lived se- 
parate a long time. After a great deal of conversation upon the 
subject, I pcr^uitded him to allow Diana, his daughter, to be mar- 
ried to Edward Quintral, and Christian to live witli his wife, both 
of which he promised to do ; and calling Edward to him, he took 
him by the hand, saving, " Come here, my son, you shall have 
my daughter Diana, and to-morrow we shall keep the wedding," 
I now gave hiui some porter, wine, and spirits, to regale them- 
selves with at the wedding. Every person in the ship was so 
struck with their simplicity of manners, the mildness of their lan- 
guage, and their modest deportment, that they were loaded with 
presents : They got nearly two hundi-cd books, of various de- 
scriptions, from the officers and crew ;^-even the sailors belonging 
to llie ahip behaved with a degree of modesty in the presence 
of these naked females, that would have surprised a Joseph 
Andrews. John Adams now assembled hia family in order to 
take leave, which thev did in the most affectionate oanner ; 
and so grateful were they for the few things they had received 
from the ship, that they all kneeled down to kiss my hand, which 
I could by no means permit. I promised, should I come agfua 
to the island, that I would bring them some black cattle, and 
particularly some asses, of which they siud they were great- 
ly in want. They noiv went into thoir Iwat with some re- 
luctance, particularly one young man who wished to see 
hia friends in England, but his mother, with tears in her 
eyes, retjuested that 1 would not take awav her »on ; nor were 
we ourselves free from regret, at leaving a people whom we 
considered in a moral point of view as far superior to any of 
the human species wo ever beheld. Two young men be- 
longing to tlie ship asVuA me to let them remain upon the 
jjlandj — a request I cotdd by no means comply with. After 
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seeing theui sale among the rocks, we made all sail, the wind beiiijr 
fresh from the eastward. Ab we were bound round Cape Horn, we 
sent down our royal masts and yards, aniJmade every thing as 
snug as possible; for after the experience of seven voyages 
round Cape Hum, I am authorised to say, that preparation 
ought to be made for stormy weather at all seasons of the year; 
and I am also of opinion, that ships bound round Cape Horn 
from the eastward, should endeavour to be off the Cape in the 
winter, as I have invariably found easterly winds at that time. 
We experienced a very fine passage to St Helena, where wc 
refreslied the erew, refitted the ship, and arrived safe at Dept- 
ford on the 13th July 1819. 



P. S. Adams told me, tliat tlie island had been inhabited 
jHior to their settling upon it ; for they had at several places 
dug up great quantities of litmian bones, ivhich induced them 
to beUeve, that tliose placvs had been appropriated for the in- 
terment of the dead. They had also found below the surlaee 
of the earth a great many images. I did not liear whether 
they had found any metals; but I recollected, after leaving the 
island, that the stones with which they sharpened their tools, 
appeared to have a yellowish metallic appearance ; and also " 
some veins of yellow metal in them. I much regret not having 
examined them more closely, or bringing a piece with me. — 
One of the sailors gave a shilling, to be tied round the neck of 
one of their children ; but before I left the island it was brought 
to roe, to be restored to the donor, observing at the same time, 
that they had no use for it, and it would buy him something when 
he got to England. Old Adams informed me, when they first 
settled on the island, that there were plenty of fish ; but for 
some time before my touching at this place, they could not 
catch any, and tliey thought the copper of the Bounty had poi- 
soned them all. I have before observed, that the island produces 
yams, and other esculent roots, which we could not find names 
for. I presented them on my departure with some pease, barley, 
Bout, orange, melon, pumpkin, celery, and many other seeds, 
which I had saved during my voyage, (intending to give them 

t should I ever touch at the island). Salt is procured among 
the rocks, the sea being hove into the cavities during tlie blow- 
ing weather, is left there, and by the rays of the sun produces 
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salt, a circumtsUtnce very common in warm climates. The 
only birds, which I saw were )/igeuns and sea-gulls. — Georgt 
Young carried the Bounty's anvil and swivel from the Ship 
Landing-place, up the sleep tbot-path, (where the Doctor was 
carried up) ; the anvil was as much as I could well lift, and lie 
says he could have carried the anchor also. 

Navies nf' Ptramisjbund on PiicahTt's lilawl. 



George Adams, 1 5 jears- 

TemUBlV OcTDBEtt Chbiituh 
Wife'. 
Joseph Cbtiatiim, 14 jearb. 
Charles ChrUtiBn, IS da. 
Muy Chiiitiui, 8 do. 
Poly Christian, 6 do. 
Mugaret Christian, 4 do. 

Sarah Chriatian, 9 ycBts. 
Fletcher Christian, G do. 
Edward Christian, 1 do. 
Maria Christian, S do. 
Charles Chrisdan, 6 months. 



DHiLD and SintB Miccov. 
William Maeeoy, 7 years. 
Donald Miurray, .5 do. 
Hewey Maccoy, 8J do. 



George Young, d 
William Young, 



"^ \ Otaheit 



DEATHS ON THE ISLAND. 

I John Adams' 1st wife * iidi off the 



Fletcher Christian, -) 
Isaac Martin, . 

WilUam Brnira, > " 
John Mills (M. I 
John WUliams, J 

J Taimor, l 
* Heiaho. \ Kmed es 
I J Taralow, ) 



Matliew Mills, S do. 



Edward Young, bachelor. 



en Youne, 1 years, 1 __ 

,q™,i.;i,s,-,,i [ "^-w- 

Mathew Quintral jun. drowned in a dt 

while iishing. 
William Maccoy, drowQcd, intwie. 
John Mills >n. fleii off the mountain. 
* Sarah Quintral, do. do. 
Mathew Quintral, killed in a ncufHe a. 

Edward Young leii. asthma. 



" Otaheileaii women. 

■^ Came lo the Island with the molht 

J Otahciteans. 

All the rest English, mid Ihuse boi 
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Abt. XXIII. — Description ofa Volcanic Eruption in the Is- 
land ofSumiawa. By Mr G. A. Stewaut ". 



Xn April 1 



I 1815, tiiere occurred on the island of Sumbawa 3 
volcanic eruption, as Lremendous, perliaps, in its nature, and as 
destructive in its effects, as any on record. 

The mountiun from wliich tliis took place is called Tanbora. 
Its summit iii calculated to be in lat. 80° 9,& S. and in long. 118° 
E. Its base is of great extent ; but its summit did not to me 
appear higher than Irom 5000 to 7000 leet above the aea, which 
washes the liase of the hlU for three-fourths of its extent. 

From the 5tli to the 11th of April 1815, the mountain emit- 
-ted dust and freijuent loud sounds every day. The dust t 
sed a haziness of the atmosphere at places many degre«s distant 
irom Tanbora ; and the noises which were heard equally far off, 
sounded at Heenja, (a town alwut j^xty miles east of the hill), 
generally like the firing of Llie largest cannon close to the ear ; 
at otlier times the noises were ofa rumbling kind. 

On the night of the 10th, and morning of the 11th of April, 
the loudness and frequency of the reports increased. The 
showers of greyish black dust which had been falling at Bcema 
increased so much by 7 A. M. on the 11th, as to produce there 
a total darkness. This complete darkness continued until 
7 A. M. on the ISth, at\er which the dust fell in less and less 
quantity, and at noon it entirely ceased. 

Pumice-stone ofa brown colour waa tJirowu out in immense 
quantity at the crater of the mountain. Great fields of it, with 
scorched trunks and branches of trees, were afterwards found 
floating -in the neighbouring sea; and much of these were 
thrown up on the shores of Bally Java, Madura, Celebes, &c. 
These shoals were troublesome, and even somewhat dangerous, 
to ships paswng near them. The country ship Dispatch fell in 
with many fields of this pimiice-stonc and wood, and was obli- 
ged to steer clear of them ; some of the pieces of wood were 
noted in its log-book as being about " six feel in diameter, and 
ofa very great leHgth." 
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Trees ol' great size (many from asty to eighty fi 
ibrown into the sea ; they seemed to have been scorched, and tc 
have had their sntall branches ,md roots torn off". Some of those 
trees I saw slicking in the iinid near the shores of the liay of 
Beciua, with one end uppenn(»st. 

Some of the liouses of the town of Beema were materially in- 
jured by the discharges from the mountain. 

It was reported by Captain I'^atwcll, of the Honourable Com- 
pany's cruiner Benares, tliat the earthquake attending the erup- 
tion had raised a bank on wliicli that ship struek, in a place where 
the Honourable Couipajiy's cruizer Ternate, some months before 
it, had llualcd in safety. 

The people living on the peninsula formed by the mountain 
liad traded much in horses, ol' irhleh their country produced a 
very good small breed. Thousands of them an<i their horses 
were, according to all accounts, destroyed by the eruption : the 
vegetation was ruined, and multitudes of the people obliged to 
emigrate in order to obtain subsistence. 

I understand that at iheto^viiof Tanbora, situated at the bot- 
tom of the west sJde of the mountain, the sea hna made a per- 
manent encroachment, Inirying that town to the depth of three 
fathoms. 

Three distinct streams of a dark-coloured lava, according to 
the report of the people on llie island, issued from the hill ; of 
these I coidd observe something as I passed g«ng to Beema in 
July following. One stream on the east side of Tanbora seem- 
ed to be emitting smoke and vapour even at that time. 

During the darkness, the sounds befoi-c describeil were parti- 
cularly loud and frequent. At times, indeed, tliey were ho loud 
as to produce momentary earthquakes of no inconsiderable vio- 
lence. 

All this, while tJiere was no ivind in any direction in the 
neighbourhood of the monntiun, or at some distance from it; 
yet the sea was so violently agitated as to wasli away some 
houses near it on Sumbawa, an<l to ihiiiw on the beacli near the 
town of Beema sev .; trading Imats that had been at an- 

chor in the bay. 

One of the most mistances of the eruption is 

the experience of il use distances. At Somanap, 
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on tlic island of Madura, in Lat. 70° 5' S. and in Lung. 113° 57' 
E., there was, acci>rdtng lo the iiiforination I received from Mr 
Liddel, master attendant tliere, and who was at Samanap at the 
time, total darkness, in consequence oi the falling dust, from 
5 P. M. of the lltli of April until 11 A. M.of the 12th. The 
explo^ns were very loud at that place, and were heard for se- 
veral days. 

At Somabaya, tlie darkness was complete from about 6 P. M. 
on the 11th until 4P. M. on the 13th. The sounds were de- 
Bcribed to me as being exceedingly loud. They had been heard 
at Somabaya, and dust had been observed to fall for several 
days before the 11th, during which time the wind was eastwardly 
and light : on the afternoon of the 11th, a very thick haze re- 
sembling a cloud, was observed coming from the eastward. It 
proved lo be the cloud of dust from Mount Tanbora, The 
anchorage in Somabaya roads is in laC. 70^ 14' S. and in long. 
112" 58" E., J. e. about five degrees distant from Tanbora. 

Similar but slighter effects of the eruption were felt at Batavia, 
in Lat. 60=10- S. and in Long. 106°51'E. ; at Java Head, stiU 
further off; being in Lat. 60' 48' S. and Long. 105" 11' E. ; at 
Minto, on the island of Barca ; and at fiencoolen, or Suma- 
tra, in Lat. 3" 48' S. and in Long. 102" 28' E. 

At Macassar, in Lat. 5" 10^ S. and in Long. 119° 88' E. the 
effects of the eruption were felt nearly at the same time as at 
Somabaya, but in a more violent degree. 

The explosions from tlie volcano were so violent there, as to 
astonish every one ; they shook the earth, and broke panes of 
glass in the windows of several houses. The cloud of dust wa« 
seen coming from the south. There was no wind. 

With a view to ascertain the quantity of dust falling in a cep. 
tmn time, Mr Patorsou, surgeon of the residency there, put a 
table into the open air for an hour, between 6 and 7 P. M., at 
which time the dust was falling in great quantity, and the dark- 
ness total. The dimensions of the surface of tlie table were five 
feet two inches by four feet eight inches ; the quantity of dust 
which fell upon it by 7 P. M. was 15,064 grmns at Beema ; the 
quantity of dust found lying ou tlic ground after tlie eruption 
was guessed to be at a medium of three inches and a half ia 
depth : at Somabaya the dejith of it was something less. 
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At llieisland of remate, in Lat. 0" 19' N. and ia Long. 127* 
39* £., tlie explosions were distinctly heard about noon on the 
11th of April ; dust was not perceived to fall there, nor did ai 
person notice that that day. or any one of those immediately fol- 
lowing, was at all darker tlian iirdinary. 

In the island of Amlxiyna, on the 11th or ISth day of April 
in the same year, a violent earthquake was fell. In the ground 
of a gentleman near the Government-house, the earth was ob- 
served to open, to throw out a gush of water, and immediately 
afier to close. The sea in the neighbourhood of Amboyna was 
violently agitated during that month, rising to high-water mark 
and sinking to low-water mark in the com-se of ten minutes. 
For several days, at the same time, the sun apjiearcd (aotmnling 
to a letter from the late Lieutenant While, ol' the Bombay ma- 
rine, then at Amboyna) of a green colour, encircled with a haze. 
Fort Victoria, on Amboyna, lies in Lat. 3" 4tf S. and in Long. 
128" 14' E. 

The inhabitants of the island of Itatida, one of the Moluccas, 
experienced shocks of an earthquake at tlie time of the eruption 
of Mount Taubora. 



Aht. XXIV. — Smite Obiicrvciti<m.i on the Solar Eclipse, Sip- 
ttrmbcr 7. 1820. By Thomas Johnson, Esq. 

Jr OB several days prior to the 7th, I examined the sun with a 
reflector, in order to see whether or not any spots were on the 
disc; but none could lie seen. The morning of the 7lh was clear 
and fine ; thwe had been a dense fog in the night. At G A. M. 
the thermometer in the shade stood at 52", a little wind S. E. 
by S. At nine the thennometcr reached 66" 30', wind S. S. E. 
At 10 thermometer 64", fresh wind S. by W., thick fleecy < 
clouds, at a low elevation, gliding rapidly l>efore the wind. 
11A.M. thermometer 65" ; 11 ''49', thermometer 69°. At noon 
very cloudy, therm. 70», increased at Q^ 7' P. M. to 70J: Ol" S3' 
69"- At 0*1 61' first observetl the sun, but by no meanit clearly, a 
considerable portionwaB then eclipsed: large masses of dark clouds 
rising from the S. very soon obscured the sun agtun. The next 
time there ivas an ojiening, (I did not note the time, but believe 
it was about 1'') and the siui was for about iive minutes toler- 
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ably clear, I ubserved with my reflector a slightly palish light on 
each side of the moon, near a, /), where the extreme points, 
or apparent horns of the crescent of the sun, were in immediate 
juxta-poMtion with the moon ; the streak of light on the east- 
ern side being rather lighter and more extended than that on the 
.weslern. When I first saw this appearance, I supposed it to be 
I same optical illusion, or the consequence of some defect in the 
I .specula of tlie telescope ; and, in order to try if either of my 
conjectures was right, I immediately took another glass, (on 
Achromatic of Dollond, with u spray shade,) but before I could 
get it adjusted, the sun was again obscured *. 

Towards lb 30' the heavens became clearer and brighter, and 
E .the eclipse was again visible for a short time, therm. 64°. No 
I appearance widi either glass of the bright appearance on the 
moon. At Ih 42* P. M. I observed Venus, with the naked 
eye, and very clearly with the Achromatic. About this time 
(the therm. 61" 25) unsized paper, thickly smeared with 
pulverised gunpowder, and made very dry, could not he fired 
by the sun's rays, collected to a Ji)ciis by a poweri'ul double 
convex lens. A gentleman in company thought he perceived it 
smell as if burning, but I could neither smell nor see any 
appearance of its doing so. Very sixin after this, a black 
cloud again put a stop to our experiments and observations, 

I ' I annex a rude ami hasdly sketched draiving of the agipeaisnce, as correct as I 
■m able to recollect it. An intelligent friend, whom I have seen since the eclifim 
took pluce, mentioned to me his having observed the same appeorance (for about 
one minute) with a common telescope, with a smoked eyeglass. The appearance 
of the light streaks vanished as my friend was observing them. 1 Ihink I observed 
them from 81 ti " 
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Thennometer as before. I was informed that several domeslK 
fowls in my yard went to the place wherein tliey roost, as if for 
that purpose, but did not actually perch. At Si" 1 4/ we had ano. 
ther gleam ; touch paper was readily burnt, by help of the lens. 
At ^h 97' it instantly inflamed with intensity. About Sb 43' the 
sun became so much obscured by clouds, that little could be seen, 
and so it continued till the echpse was over, except for about IJ 
min. just before 3. The thermometer gradually rose to about 
64' 30', or a little more, but reached no higher during the re- 
mainder of the day. The gloom at the greatest ocx;uItation was 
to the full as con^derable as I had expected. I thought it was 
equal to the twilight, when the sun is from 6° to 7" below the 
horison. Venus, I tlunk, becomes viable when the sun's de- 
pression is 41' or S*. 
Hill-Top, fVetherbffy \ 
9tk Sept. 1820. j 



Aet. XXV. — Quarterly Abstract o^ the Diurnal Variation of 
the Magnetic Needle, ^c. By Colonel Beautoy, F. R. S. 

Monthly Mean Variation of the Magnetic Needle. 



■ Mar, 

H June, 

L: 



Variation West, 




Rain and Evaporation. 



3.383 

1.724 
1.936 



4.270 
4.Si)l 
3.950 



May, 53°.40 
June, 5a47 
July, 60.75 



Latitude, SI' ST 44" .3 N. ; Longil ude. west in lime, 1" 29. 
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iug. 10. Immersion of Ju- J Uh 13'30"inean time at Buahey. 
r* ptcr's 9d Sal. (11 1451 mean time ul Greenwich. 

Aug. 13. Immersion i>f Ju- J 13 62 97 mean lime at Busliey, 

piter's 1st Sal. ( 13 53 48 mean time at Greenwich. 

BusiiKY Heath, 1 

r'STANMOUE, Jif^.l7. 1820. i 



!^ Art, XXVI. — Proceedings of the Royal Society qf Edin- 
bur^i. (Continued from Vol. III. p. 183.) 

June 1. 1820. J\.'s abstract of a matliematical papei- Ly Pro- 
fessor Wallace was read. 

In the year 1808, Mr Wallace communicated to the Royal 
Society a paper on the Quadrature of the Conic Sections, an^ 
the Computation of Logarithms, which was published in the 
6th vol. of its Transactions. In that paper, general expres- 
wona were given for the recipj-ocal of any elliptic or hyperbolic 
sector ; also for the reciprocals of its second and third power, 
and analogous expressions were investigated for the reciprocals 
of the powers of the logarithm of a number. These were found 
by principles at once simple and elementary, without any re- 
ference to the Huxional or other equivalent calculus ; and, un- 
like the ordinary series, which in some cases converge too slow 
to be of any practical use, they are always applicable. In the 
paper to which this notice refers, the same elementary princi- 
ples are applied to the investigation of new series, for the ^mple 
powers of the areas of elliptic and hyperbolic sectors, and for 
the logaritlim of a. number, and these arc at once simple and 
symmetrical in their form, and universally applicable. From 
Ihe general expression for the area of the sector of any conic 
section, we derive the following for the arc of a 
Let a denote any arc of which the rad. = I. 

7 Put V for 1 — ■ COS. a 

I n for 1 -t- COS. a 4- 2 COS. » a 

^ m' for 1 + COS. I a + i cos. I a 

m n" for 1 + cos. | a -(- 2 ens. I a 

P" 7i"' for 1 + COS. ^ n + 2 cos. j'j a 

W and so on. 
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Then a = sin. a (1 + ^ + -^ + -—~, 4 " ■, + 8tc) 

The expressions for elliptic or hyperbolic areas, and for the 
logarithm of any number, are exactly of the same form, 

The terms oi' this expression are formed from the cosines of 
a series of arcs or sectors, which constitute a geometrical pro- 
gression. In like manner, the terms of the expression for an 
elliptic or hyperbolic sector, are formed from a series of absds- 
s;e corresponding to elliptic and hyperbolic sectors, each of 
which is one-half of that before it. These abscissa; are found 
by precisely the siaine formula in the two curves ; and in the 
beginning of tlic paper, general theorems are investigated, 
which express the relation between the co-ordinates correspond- 
ing to an elliptic or hyperbolic sector, and those which cor- 
respond to any multiple of that sector. The theorems are de- 
duced from a single property common to both curves, witbout 
employing any geometrical constructions, and without introdu- 
cing impossible quantities. 

Mr Thomas Allan read an account of a Petrifaction found 
in the neighbourhood of Edinburgh. 

At the same meeting, a paper by Mr Hcrcy was read, On 
the eifects of injecting a solution of Opium into a Vein, in an 
anomalous nervous affection. 

At the same mee6ng the following members were elected : 

HonoBiBv Mbhbih. 
CdiuiI BcrthnilcL 



BiroD Von Buch. 
M..BeneliuB. 



John Hay, Esq. younger of Haynton. Dr B 

Captain Boberl Hny, R. N. 

The Society adjourned till Novemlwr next. 
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Art. XXVII. — Proceedings uftJie Wernerian Naturnl Histori) 
Society. (Continued from p. 184.) 

August 5. 1820. — iW-B SivBiGHT comrnunicated to the Society 
a short account of a series of experiments he had made on the 
teak wood, (in confinnation of those previously made by Dr 
WoUaston,) from which it appears, thai it contains a tonsiderabie 
quantity of silica, specimens of which he laid on the table. He 
intimated his intention of examining other hard and heavy 
woods, with the view of discovering their constituent parts and 
Other properties, — See p, 413. 

The Society adjourned till November. 



Art. XXVIII. — Proceeilbigs of the Cambridge Phihsophkai 
Society. 

xVS the following abstract of two interesting papers, read by 
Mr Herschel, before the Cambridge Philosophical Society, did 
not reach us till after that part of our number was printed, 
we avwl ourselves of the present opportunity of laying it before 
our readers. 

April 17- — A paper by J. F. W, Hersch^, Esq. was read. 
On the rotation impressed on ilie planes of Polarization of the 
rays of Liffht by plates of rock-crystal, as connected with cer- 
tain peculiarities in its crystalline form, ^c. Src. 

In this paper the author has entered into an examination of 
that peculiar variety uf crystallization in quartz, to which Hauy 
has ^ven the name Ploffiedral. The peculiar faces which cha- 
racterise this variety, are situated unsymmetrically with respect 
to the axis of the primitive rhomboid, and in the same crystal 
uniformly appear to lean as it were in one and the same direc- 
don around the adjacent summit, while in different crystals 
these directions differ. Mr Herschel has found, that the direc- 
tion of these faces, in all such crystals as he has been able to pro- 
cure, is the same with that in which a plate cut from them at 
riglit angles to the axis, turns about the plane of polarization 
of a ray transmitted along the axis. From this invariable cor- 
respondence, he concludes, that the forces which produce the 
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rotatory phenomena aro the same with, or in some way de- 
pendent on, those whicli hu^e operated in producing these an- 
gular <lecrements. 

Ma^\. — A paper hy J. F. \V. Herschel, Esq. was itad, 
On the action qfCiystal^ Tsnth one axis on homogeneous hghl. 
The object of this paper is to shew, that among crystals with 
one axis of double retraction, the utmost diveraty prevails in 
the scale of tints they develope on exposure to a polarised ray, 
and that their action in polarizing the differently coloured rays, 
is by no means proportional in all of them, or regulated by any 
simple or general law. The minerals confounded together un- 
der tlie common name of Apophyllite, are a strong example of 
thifi. In one variety of this body, tlie rays of all colours are 
polarized with nearly equal energy, the slight maximvm of 
action falling between the yellow and green. In a second, the 
polarizing energy descends rapidly from the red to the yellow, 
where it is almost insensible, and then rises still more rapidly 
to the violet, where it exceeds the action on tlie red. A third 
has a minimvm and almost insensible action on the indigo, 
from which it increases rapidly on both sides of tliia colour, and 
is greater on the red than on the violet rays. These three va- 
rieties all exhibit circular rings, whose tints deviate enormously 
fiom Newton's scale, (in which the action increases regularly 
fitmi the red to the violet,) and were all found united and co- 
hering in a single crystal : another instance of deviation from 
Newton's scale is produced in the hyposulphate of lime, (a 
crystal with one axis). From all these Mr Herschel concludes, 
that the law of proportional action on the difierently coloured 
rays in all crystals is utterly unfounded, a conclu^n to which 
he had been before led by observations on Rochelle salt. 
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tioD of the celebrated M. (^auas, is now provided widi fixed 
instrumeDts of liigh perfection, viz, a meridian circle by R^ 
sold; and another meridian-circle and transiuiniitrument by 
Reichenbach. These instruments, which are ciccumstantiaUy 
described in the literary Gazette of Giittingen, (GiiUiTigislie 
Gelchrte Anzeigen, 1818, p. 1257 ; 1810, p. 1665 ; 1820, 
p. 905.), are so perfect, that the two last shew, under favour, 
able circumstances, at noon, stars of the fourth or even of the 
fifth magnitude. A regular course of observations is carried <ui 
M the observatory. M. Gausii, in concert with the astrono- 
Bi^rs k£ (bur or five other observatories, has been carrying on 
for some time a series of observations upon a fixed plan. The 
object of that plan is to determine the difference between the 
meridians of the observatories, by observing the right ascensions 
of the moon when she passej over the meridian. The moon is 
usually eonipaied each niglit from the first quarter till after the 
fiill with threes tars (previously selected and before announced to 
ibe five astronomer.s) near the moon, and almost on the same 
.Au^el. The harmony of the results has been greater than 
.Was expected, and is in some cases very surprising, as in the 
&Ilowing examples : 

Meridian Diffet-ence between Gottbigen and Konigsbcrg. 

Difi^rencc of MeriiUui. 

1820, Feb. 22. two stars, ... 42' 10-.8 

April 21. one star, - - - - 42 12 .8 

2!i. three stars, - - - 42 13 .6 

i> 23. two statB, - - - 42 14 .8 

I 26. two stars, - - - - 42 10 .0 

Meridian Difference between Giittingen and Dorpat, 
^820, AprU 22. three stars, - - - - 67' 6".7 

23. two stars - - - - 67 8 .6 

25. two stars, - - - - 67 5 .3 
2. Ctmet of 1819— This comet is expected to arrive at its 
■ next perihelion about "the middle of May 1822, but it will be 
scarcely visible at that time in any part of Europe. Before it 
reaches its perihelion, it will be ttw distant from the Earth, and 
I afterwards it will be too far to the soudi to be seen in Europe. 
I In the southern hemisphere, however, it will be finely seen, and 
I Dd2 
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at the end of June in S. latitude IT, its light will be more than 
26 dmes aa intense as when it was discovered at Marseilles on 
the 26th November 1818. The following elements have been 
deduced by Dr Brinkley from three observations made on the 
meridian, on the 4th, 5th and 6th of July, and further cor- 
rected by observations on the ith, ISth and 20th of July. 

PaAS^ of perihelion at Observatory of U^^j^^ g, jg^ 26" Iff' 

Inmty College, DubUn. Mean tune. > 
Perihehon distance, ... - 0.341051 

Longitude of node, - - - - 9* 3' 43' 44" 

Inclination, 80" 46- 53 " 

Place of perihelion, ... - 9» 17* 5' 5" 

Motion direct. 

3. Figure of the Sun. — M. Mosotti, in a Memtnr on the 
Figure of the Sun, after giving analytical expresaons for the 
horizontal and vertical diameters of that planet, compares the 
values which they furnish with 1683 observations of the sun's 
diameter made by M. Cesaris, and he arrives at the same txmr 
clu^on which M. Littrow had deduced from more than 400 of 
Maskelyne's observations, viz. that the sun is elongated towards 
its poles ji,. The determinations of M. Piazri, and the appli- 
cation of M. Mosotti's formulfe to some observations of M. Car- 
lini, pve the opposite result, that the sun is flattened about 
I, I B at its poles. — Ephemeridet de Milan, 1820. 

oyTics. 

4. Case of Lateral Mirage. — A curious case of lateral mirage 
was observed atGJenevaon the ITth September 181 8, at 10 o'clock, 
P. M. by MM. Jurine and Sorct. A bark near Bellerive, at 
the distance of about 4000 toises from Geneva, was seen ap- 
proaching to Geneva by the lefi bank of the lake ; and at the 
same time, an image of the sails was observed above tlie water, 
which, instead of following the direction of the bark, separated 
■from it, and appeared to approach Geneva by the right bank of 
the lake,— the imp™" 'vwing from east to west, while the bark 
moved from noil 
the bark, it was o 
minjshed as it re 
when the mirage 

loHi. xc. p an. 



When the image separated trom 
lensifflis as the bark ; but it di- 
:o as to be reduced to one half 
I. dp Physique. Mars 1820. 
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HAGNETIRM. 

5. On the Dip of the Needle and die Intensity of tlie Mag- 
netic Force. — The following observations on the dip of the 
needle and the intensity of the magnetic force, have been col- 
lected and calculated by Professor Hansteen. 





Dip. 


Magnetic Force 


Dip. 


InlansJtjofthE 
Magnetic Force. 


Pmi, 


0" 


1.0000 


Hare Island, 82*49' 


1.6930 


Mexico. 


4t to 


1.3155 


Davis' St™ta,a3 8 


1.6900 


V>^ 


6S38 


13488 


Baffin's B>j, 64 iS 


1.6685 


London, 


TO 33 


1.4148 


8t 39 


1.734B 


Chriatiana, 


n 30 


1.4959 


84 44 


1.6943 




T8 iS 


1.4756 


85 6H 


1.7383 


Brawa, 


Ti 81 


1.4941 


86 9 


I.T608 



6. Magnetic Equator. — M. Moriet, in a Memoir on Ter- 
restrial Magnetism, has shewn that the magnetic equator cuts 
Hoe terrestrial equator twice, and is once a tangent to it. It un- 
dergoes different inflexions, and does not deviate more than 14° 
Or IS' on either side of the line. 

HYDEOnYMAHICS. 

Dr Coate'a Hydrostatical Bidance. — The object of this 
instrument is to ascertain the specific gravity of minerals, 8ic. 
(rithout the aid of caiculation. It is nothing more than a common 
steelyard, the shorter arm of which is undivided, while the longer 
arm has engraven on it a scale, every division of which, reckon- 
ing from the extremity of the steelyard, is marked with a num. 
ber which is the quotient of the length of the whole scale, di- 
vided by the distance of the divi^on from the end. Thus, 2 is 
placed at half the length, 3 at one-third of the length, and so 
on, up to the specific gravity of platinum. When the instru- 
ment is used, any convenient weight is suspended by a hook 
from the notch at the end of the longer arm. The mineral is 
then hung at the other end by a horse-htur, until it is in equilibrio 
with the weight. It is then immersed in water, without chang- 
ing its place on the steelyard, and an equilibrium is obtained a 
second time by shifting the weight ; and when this is obtained, 
the hook of the weight will point out the specific gravity on the 
tcate. 



L 
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8. Velocity of' Fbiida.—\t appearE from the expcrimentE of 
"SI. Lehot, thai the adhesion iif water nnd alcohol lo glass dl- 
iiiiniRhes in proiwrlion u£ tht; temperature is increaBed ; and 
ihnt uader the same pressure, a jet of water which escapes by a 
vertical capillan- lube will rise higher as the temperature be- 
comes greater. — Blbl, Vnivers. Mars 1820, p. 225. ' 



9. -Parawliftis wr« <st lAvcrpool. — This rare iiietetH' was 
ohsen'ed by l)r Traill at Liverpito], on the evening of the SOtti 
uf March 1820, about 10 o'clock. TTie moon was then about 
35" above the southern horizon. The atmosphere was nearly 
calm, bill rather cloudy, and obscured by a slight haze. A 
wide halo, fiuntly exhibiting the prismatic colours, was described 
round the moon as a centi-e, and had a small portion t£ its or- 
t'unil'erence cut otf by tlie horizon. This circular bajid was in- 
tersected by Iwo small segments of a larger circle, which, if 
completed, would have passed ihrough tlie moou, and parallel 
to the horizon. These segments were of a paler colour than the 
first mentioned circle. At the points of intersection appeared 
two pretty well defined luminous discs, equalling the moon in 
a2e, but less brilliant. The western paraselene had a tal or 
coma, which was directed from the moon. Tlie coma of the 
eastern paraselene was nmcli less distinctly marked, and was 
soon lost in the adjoining segment of the larger circle How 
long the meteor lasted is not ascertained. Dr Traill's atten- 
tion was directed by a friend to an unusual appearance in the 
sky about 10 o'ulock -, and then these phenomena were ^iuble 
to him and several other individuals for alxive half an hour. 
The whole gradually fiidcil away. The accompanying figure, 
Mate IX. Fig. 11. will give a tolerable idea of the meteor. 

10. Mcteork Stfmcs in the Form, of Lemxa. — A meLeoiic 
substance like block paper is said to hn%-e fallen near Randeii in 
Courland, on the 31st January 1686. This fact led M. Von 
Grotthus to recognise it in a substance in his own museum, 
which had a label attached to it, stating it to be of meteoiic ori- 
gin. It is a mass of black leaves resembling burnt paper ; but 
it ia harder, brittle, and coheres together. It has been found 
to consist of silica, magnesia, iron, some nickd, and traces of 
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iromium, the same ingredients as thu»ie of meteoric stoneE,— 
|vtf»n. of Phil No. 91. p. 68. 

11. Delcroas's Observations on ffuJ/.— During ten years, 
piM- Delcross had observed that hail consisted of spherical py- 

mids or fragments of spheres, which liod been broken by 
explosion, and the cleavages of which always passed 
through tlie centre of the sphere. He frequently Itwked in 
vain for the original sphere, but never observed it till the 4th 
July 1819, during the dreadiiil hailstorm at Ba^onniere. Some 
of the spheres were fifteen inches in circumference.— fliSfioiA. 
Universelle, Feb. 1820, p. 15-k-157. 

12. Height of Meteors from which Meteoric Stones are prO' 
ejected. — According to the observations of M. H. Dutrochet, the 

i lieight of the meteor which projected the meteoric stones at 
■ ^arsouville, in the dc))a]-tnient of the Loiret, on the S3d No- 
I irranbgr 1810, was about 14,724' toises. Mr Bowditcli found, 
tfiat the perpendicular altitude of the meteor which discharged 
the raoleoric stones at Weston in North Ameiica, on the 14th 
Decemlier 1807, was 15,360 toises, or about 1(> miles. — Journ.dt 
Physique, Mai-s ISliO, toin. xc. p. 297. 



IJ. CiiEMISTRV. 
13. Five New Alkalhte Bodies. — M. Van Mons has announ- 
I «ed, that Dr Brandes lias discovered new alkalies in the follow- 
ing plants, viz. Datura stramonium, Hyoscyarmis niger, Aca- 
nitum netpellus, Atropa belladonna, and Cicuta virosa. The 
alkali from the Atropa he has found to constitute the ingre- 
dient which gives that plant its peculiar properties. Its colour 
is briUiant white. It crystallises in long needles ; is tastdesc^ "I 
and slightly soluble in water and alcohol. It withstands a mo- I 
derate heat. It forms wiUi acids rq^ular salts, and neutralised J 
a considerable proportion of acid. Sulphate o/'atropia consists of 1 
Sulphuric acid, 36.52 
Atropi«, y8.93 

Water, H4.65 

100.00 
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Atropia and potash mixed together and exposed to a red heat, 
yield ashes, which, when mixed with muriate of iron, strike a 
hvely red colour. The alkali from the Hyoscyamtta niffer, even 
when heated to redness with charcoal, is not easily altered. It 
crystallises in long piisms, and when saturated with sulf^uric 
add, and especially with nitric acid, forms very characteriBtic 
salts. — See Journ. (le Pharm. and Ann. of Phil. No. 91, p. 69, 

14. Cvrioifi Experiment with Iodine. — According to Van 
MoiiB, if we dissolve some iodine in muriatic acid, and pour am- 
mnnia over the solution, so that the two liquids do not mix, the 
iodine will in a short lime crystallise between the two liquids, in 
fine pyramids, having their bases turned towards the surface ol' 
the liquid, 

1 5. Native CombincUion qfSvlpfiate of Barium and Fluoride 
of Cakium. — This singular substance, obtained in Derbyshire 
many years ago, has been recently examined by Mr Smithsoii. 
It formed a vein almut an inch wide in a coarse shell-limestone. 
Next to this substance was a layer of crystals of sulphuret of 
lead; and between these and the lioiestoiie-rock, a layer of crj- 
stals of carbonate of calcium. This compound substance ii 
like fine compact grey limestone, that the eye cannot distinguish 
them. Its specific gravity is 3.750, and it consisted of 

Sulphate of bariiim, 51.5 
Fluoride of calciuni, 48.6 

100,0 

" This mineral," says Mr Hmithson, " presents us with a re- 
markable case of combination, that of a neutral salt with a body 
which is not a salt, hut lielongs to an order which is analogous 
to metallic oxides. I have met with another instance of tJie 
kind. I have examined transparent crystals composed of anhy- 
drous sulphate of calcium, and chloride of sodium." — Ami, of 
Pftii No. 91. p. 49. 

16. Flame of Hydrogen remlered luminous. — Ur Hare of 
Philadelphia has rendered the flame o^ hydrogen luminous like 
that of oil, by adding a small quantity of oil of turpentine to the 
usual mixture for generating that gas. The light seems greater 
than that of carburetted hydrogen. He foimd also that the ad- 
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ilitiuii of J Vtli uf uil of turptintine tu aliMiliol, givus this fluid the 
property of hiiriiing with a highly luminous flame, fuid that 
there is a certain point in the prn)K)rCionH, when the mixture 
bums without smoke, like a gas light. Silliman's American 
Journai of Science, vol. li. p. 172. 

17- Imitations (^Meteoric Irwi. — In order to imitute the 
Siberian meteoric iron, Mr Stodart and Mr Faraday fused 
some horse shoe-nails with 10 per cent, of nickel. The metals 
were found perfectly combined, and when polished, it had a 
yellow tinge. It was less rusted in a moist atmosphere than 
pure iron ; but what was very singular, the same quantity of 
nickel, when alloyed with iteel, accelerated its rusting instead of 
preventing it. Journ. of Sciente, N° 18. p. 325. 

18. Metlwd of makivg Woots. — The following lAthod of 
making wootz is given in the paper just quoted. Pure steel in 
small pieces, or good iron inixc<l with charcoal powder, were 
heated intensely for a long time, and formed highly crystalline 
carburets, composed of 94.36 iron, and 5.64 carbon. This be- 
ing broken, and rubbed to powder in a morCiu', was mixed with 
pure alumine, and the whole intensely iieated in a close crucible 
£>r a considerable time. The result was a brittle alloy of a 
white colour, and close granular texture, consisting of 6.4 per 
cen^. alumine, and a portion of carbon. When 700 grains of 
good steel, and 40 of the alumine alloy, were fused together, 
they yielded a good malleable button, which being forged into a 
bar, and polished, gave, by the application of diluted sulphuric 
acid, the beautiful damask which is peculiar to wootz; and which 
wootz retains even after repeated fusions. A second specimen 
obtiuned from 5U0 grains of the same steel, and 67 of the alu- 
mine alloy, possessed all the ap]>reciable characters of the best 
Bombay wootz. Journ of Science, No. 18, p. 320. 

19. Developcment of Heat by freezing. — H. T. de la Beche. 
Esq. has pubhslied in the Bibliothequc Universelle, for Janu- 
ary 1820, p. 6. an ingenious method of exhibiting the heat 
which is developed by water during congelation. Having pla- 
ced two parts of olive oil above one of water, in a glass phial, he 
exposed it to a temperature of 1 1 • of Fahrenheit. In a short 
time the temprature of Ihc water defended below 3!i°, but ro- 
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ascended to it at the instant of congelation. The oil, howefi^ 
remained liquid, tJiough exposed to a degree of cold mudi 
greater than that at ivliich it freezes, and did not freeze for two 
or three hoiu-E after the water appeared to be froKen. This ef- 
fect was owing lo the disengiigement of the latent heat of the 
water, during its conversion into ice. 

20. Jrtiidole against Corrosive Sublimate. — In the course of 
hb exjieriments on gluten, Dr Tatldei found, tliatwheaten flour 
and gluten, reduced corrosive sublimate to the state of calomel, 
and that connderable quanUlies ui' a mixture of Hour or gluten, 
witli corrosive sublimate, inight be taken by animals without 
any injurious efi'ects. In this way, fourteen grains of subhmate 
were given in less than twelve hours to rabbits and poultry 
without fcjury, whereas a single grain would have been fetal, if 
taken alone. In order to render a graiu of the corroave subli- 
mate innocent, 2-5 grains of fresh gluten, or 13 of dry gluten, 
or from 500 to 600 gr^ns of wheaten flour are necessary.— 
Giontak ili Fifica, ii. p. 375. 

21. Chrome t/ie characteristic ingredient ^Meteoric Sionet. 
—Nickel has hitlierto bceu considered as die most cbu'acleristic 
ingredient of meteoric atones, because it has been found in cot- 
siderable quantity, and has also been met with in meteoric iron, 
As chrome was not found in Uie meteoric stones which fell at 
Staniiereii in Moravia, it has been regarded as less characteristic 
of them than nickel. M. Laugier, however, has foimd, that the 
meteoric stone which fell at Jonzac on the 13th June 1819, 
contained no nickel, as appears from the follomng analysis : 

Oxide of Iron, - - 3G 

Silex, . . . 4g 

Aluminc, ... 6 

Lime, - - - -^.BO 

Oxide of Mangaiicin.', 
Majine^a, ... 

Chiomi;, 

103.10 
In re-examining the stone which feil in Moravia, lie hafi also as- 
certained that it adualh/ contains a Half per cent of ckrottte -, 
and hciiL-c he concUidL-s, ihat in so far as our kno«dege goes, 
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^rome tihoiilii be considered as the nHwt conistaiit ingredieut of 
meteoric Etones. Journal de Physique, Avril 1820. torn. 
j, 312. 

22. Muriale of Potash in Rock-SaU.—M. Vogel has disco- 
vered tliat muriate of potash exists in rock-salt, and in conon . 
Bion salt extracted from brine springti. See Gilbert's .^nnaZe%.l 
Lxiv. p. 157. 

93. Benzoic And. — M. Vogel lias diwovered benzoic at'itf 1 
in a crystallised state between the skin and the kernel of thit? I 
7hngui7i bean (from the D'lpieryx odorafa of Willdenow.) Hrf j 
also found this acid in the flowers of the Trt/blium melilotui j 
^cinalia, in such quantity, that he thinks it might be profitaby ] 
^traded from them for the purposes of sale. See Gilbert^ ] 
Jtnnalen, lxit. p. 16], 

in. NATURAL HISTORT. 

MlNEUATXtGV AND GEOLOGy, 

24. New Ores of Lead. — We have stated in an account of 
nme new ores of lead, published in last N°. p'. 138. that Dr 
Fyfe found one of them to be a sulpho-carbojiate of lead, and 
we stated, out uf justice to that chemist, that he communicated 
this fact to us on the 6lh of March. We understand that Mr 
Brooke''s experiments on " Three new species of Lead-ore" 
were made in 1819, long before any experiments vere made in 
Scotland ; but even if this had not been tlie case, the single ex- 
petiment made by Dr Fyfe could never have been regarded as 
interfering with the right of Mr Brooke to be considered as the 
first who determined these specimens to be new ores. We have 
■ome reason, however, to think that the ores examined in Edin- 
burgh are not the same as those described by Mr Brooke.— n. a. 

25. Waklenher^s Geology of Sweden. — This celebrated Swe- 
dish botanist has for some years past devoted his time to the 
study of get^nosy ; and in the summer of 1817, he made a geo- 
logical survey of the southern part of Sweden. Lately he has 
published in the Acta Upsalienses, a masterly memoir on the 
petrifactions of Sweden, particularly descriptive of those met 
with in transition i-ocks. He has also published, as a prodro. 
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mus, an essay on the general gcognostic structure of Sweden, 
which displays his usual acuteness and sagadty. 

ilfi. Diminution of the Watem of the Globe. — Mountaiiu 
having been conjectured to be formations from a state of solu- 
tion in water, it has been inquired, " What has become of the 
vast body of Huid which formerly covered the earth, and stood 
over even the highest mountdn peaks ?" The following state- 
ment it is presumed may remove some of the diiEcidties aU 
tending this question. Salts, when crystallizing from a stale 
of aqueous solution, are not con^ned to the surface of tht- 
liquid, but frequently rise above it. This effect being consider- 
able in the small ixa\e in our soda cislerns, how much more 
striking must it not have been during the crystallization of 
mountains. If crystals in a soda cistern shoot an inch above 
the surface of the solution, it cannot excite surprise if, in the 
vast primeval fluid, crystallizations hai'e in this way risen many 
thousand feet above the level of the fluid. If this be admitted as 
a. fair inference, it will go far in assisting us to explain what has 
been called the diniinuUoii of the original waters of the globe. 

27. Relief Ohbe. — Charles P. Klnimmer, an artist of Berlin, 
has lately published a globe, in which the mountains are beau* 
lifidly executed in relief. It is admirably calculated for com- 
municating lasting and accurate ideas of the distribution and 
grouping of the great ranges of mountains, and table lands 
in the different quarters of the globe. There are globes oi this 
description of different sizes and prices. Globe, 16 inches in 
diameter, 8 dollars, without names, — with names 11 dollars. 
Globe 26 inches diameter, 25 dollars, without names, — with 
names, degrees, and finely finished, 60 dollars, 

28. Pansner on the Fall of the Wo%a.—lti a paper of Dr 
Pansner's in the 6th Number of the Petersburgh Journal, " On 
the difference of height between Qstaachkow and Astrachan, or 
the fall of the Wolga between these two places," we find the 
following facts. From numerous observations made by M. Von 
Pansner, it appears, thai Astrachan is situated 155.13 French 
feet be/crti the level of the sea. The lately pMblished obser\a- 
tions ol'the academician Inochodzowal. Kamijschen on the WoU 
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ga, which is 568 wersts from Astrachan, prove thai it ii 189 
English feet below the level of the barometer at St Petersbtirgb. 
Now, as Petersburgh is 65.ii4 French feet above the level of 
the sea, Kamiischen must be IISJ.! lower than the surface of 
the sea. From this it follows, that the idea of a subterranean 
oommunication with the Caspian, and the higher lying Black 
Sea, is absurd. M. Von Pansner records another calculation, 
which also proves that Astrachan lies lower than the level of the 
■ea. M. Inochodzow says, Nikolajew is 28.462 French feet 
lower than I'elersburgh : if Petersburgh is 65.244 French feet 
above the level of the sea, Nikolajew is 36.782 French feet 
above the level ol' the sea. But Astrachan is 155.128 French feet 
below the level of the sea: Therctbre Nikolajew is 191.910 
French feet above Astrachan. — It also follows, from the obser- 
vation of Ht Haas (Ma Viaite aux Eaux d'Alexandre cii 1809 
et 1810, Moscow, 1811, p. 1I5.-120.), that Neutscherkask lieB 
192.841 French feet above Astrachan. But from Neutscher- ■ 
kask to the Black Sea, the fall of thf River Don is scarce- | 
ly more than 8 feet. So that the Black Sea must be at least ■ 
185 feet higher than the Caspian Sea. Pallas in his Travels 
speaks of the comparatively low level of the surface of the Caa- 
juan, when contrasted with other lakes. Engelhardl and I'ar- 
rot, in their late Travels in the Crimea and the Caucasus, say 
that the Caspian is 304.8 French leet lower than the Black Sea. 
.These facts contradict the groundless opinion of ReJnegg, as 
stated in his Topography of the Caucasus, that t}ie situation of 
the Caspian Sea is much higher than that of the Black Sea, 
M. Pansner, from numerous barometrical observations, infers, 
that Oataschkow is 802.84 French feet above the level of the 
sea; but Astrachan is 156.13 Frencli feet below the level trf" 
Aesea; so that the relative height between Ostaschkow and 
Astrachan, or the fall of tlie Wolgti, is 957.97 French feet. 
Pansner concludes his memoir "iih the following remark : 
" Geognostically con^dered, the Mons Alaunus of the ancients, 
Hae Height cf tfie Wolga of moilern geographers, is nothing 
more than a gentle inclinetl i-ising ground, intersected by nume- 
louB rivulets. The only rucks are those of tiie secondary and 
itdluvial classes; and the surroimding flat country is covered 
finesc^sand and numerous boulders, resembliiK th 
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scattuied along thi,- shores of ihc Baltic. These facts prove, 
that this place, io former tiinoa, vrhcu covered with tlie wntcrit 
of the oc-cun, was nothing more than a submarine sliallow ; and 
thus destroy the idea of a broken chain of granite fancied by 
scone travellers. This height, however, is intci-esting to the 
geologist, on account of its being one of the highest points in 
the north of Europe, containing petrifactions of sea animals. 
The greatest height I met with in this district, during ray 
journey in August 1807, is between the towns of Ostaschkow 
and Waldw, 1211.97 French feet above Astrachan, which is 
1060.84; above the level of the sea." 

29. Neti) Worht an Petrifactions. — 1. The well known geologist, 
Baron Von Schlotheim, is just about to publisli an extensive 
work on petrifactions, and, judging from the accuracy and exten- 
sive knowledge of the author, it cannot fiul Io prove a valuable 
addition to this interesting branch of natural history. S. Em- 
merling, the mineralogist, has also announced a work on the 
fossil organic remains met with in brown coal, and otlier new 
formations of the same description. 3. There has jusi been 
published at Leipzig, a work in folio, with numerous plates, 
entitled Ge.ignoslicu! Flora of a former world, by Graf Kasper 
von Sternberg. From the plates of this work, sent to the Wer- 
nerian Society by Count Breunner, the drawings appear to be 
faithfully executed, and many of the objects represented are of 
the same description with those so abundantly distributed in 
our coal-fields. 



30. Ursus longirostrig {Ursine Sloth, Shaw.)— In the year 
1792, there was shewn in London, under the name Limi-mon- 
ster, an unknown animal from the neighljourhood of Patna in 
Bengal. Pennant and Shaw who examined it, said it had grin- 
ders and canine teeth, but no fore-tecth, and hence they refer- 
red it to tlie genus Bradypus or Sloth, and from its general re- 
eemblance to the bear, named it Ursine Sloth. This erroneous 
opinion was adopted by several succeeding naturalists. Illtger 
referred it to the family Tardigrada, considering the description 
of Pennant and Shaw as correct ; but on account of the form 
and number of its teeth, and the form of its claws, lie separated 
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■ it tnffn the genus Bradypus, and described it as a distinct ge- 
nus under ihe naniL' Prochihis, from its remarkably moveable 
and extensile lip. It is also mentioned by Cuvier; but he be- 
ntatea as to its true place in the system, and remarks, that the 
form of its teetli does not ngree with those of the sloth tribe. 
Very lately, Tiedemann, the celebrated comparative anatomist, 
had an opportunity of examining a live specimen of this curioi 
snimal, and was thus enabled to refer it to its true p!i 
system. He finds that it is provided with cutting teeth, aild< 
belongs not to the slodi, but to the bear or ursus tribe. The 
following is his description, " Ursus lungirostris : naso elongalo ; 
labiis protensilibus ; corpore pilis longis, densis et nigris tecto : 
coUo macula alba cordiforme ornato." According to Dr Frances 
Hamilton, it lives in holes which it digs, and subsists on fruits, 
Bcn'gho, and white ants. 

SI. Jccount of a vessel struck with a Sword-fish. ■^A. vessel 
which arrived at Liverpool about a year ago, (the Kitty, Capt^n 
Hodson,) from a voyage to tile coast of Africa, being put into 
the graving-dock for the purpose of receiving some repairs, was 
&und to he perforated through the bow, by a hard bony substance. 
This substance, probably a part of the rostrum of a Xiphias or 
Sword-flsh, had penetrated through a solid part of the vessel, 
where the thickness in timber and planks was 12 inches of sound 
oak. The shattered end of the bone was visible on the out- 
Bde, and the smaller extremity appeared widiin Ihe ceiling. 
The latter part being observed by a carpenter, who mistook it 
for & trenail, he struck at it a blow with a mallet, by which a 
portion of the tip was broken off. Finding it to be something 
curious, he pointed it out to Messrs J. and 11. Fisher, shipbuild- 
ers, the owners ol' the vessel, who caused it lo be taken out. 
The position of the bone was at the distance of four feet, hori- 
sontally from the stem, and two feet below the surface of the 
water when the vessel was afloat. Hence, it appeared, that 
wfaen the ship had been in rapid progress through the water, 
she had been met and struck by a sword-lish advancing in an 
opposite direction, by the shock of which, or by the action of 
flie water forced past the body of the animal by the vessel's 
^■ogress, the snout had been broken off and detached. The 
\AaVy though it must have been dngularly forcible, was not ob- 
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■*encd bv any jx'ison in the ship. Had the bone been V^ 
tlrawii, the vessi-l would probably have foundered. The sub- 
stances tlirougb which it had jieneU-atetl were, a sheet of a^ 
per, an oak plank %\ inches in tliickuese, a solid oak Umber of 
7; inches, and another plonk also at oak, of % inches. The 
bony substance, which, thi-uugh ihc politeness of Messrs Pi^er, 
I was allowed to examine, is \o\ inches in length, S^ inches 
greatest dioineter, and weighs 1 lb, % oz, It is nearly cyhndri- 
iiil at the point, but considerably compressed towards the root 
The longest and shortest dianielers in the middle, are respec- 
tively \{'ff inchks and 1^\-, ; and in the thickest part, near the 
extremity, 2 inches and \\^- Most of the "jurfaee is rough, 
the colour grey, the fracture splintery. T lie roughness, which 
extends all round the bone to the distance of 5 or 6 inches 
from the jjoinl, and indeed all over it, excepting on a part of 
the surface, consist.s oi' minute tubercles or denticles, imbedded 
in a substance having the appearance ol' an incrustation of the 
thickness of a shilUng. Home of the tubercles are wanting, but 
their cavities remain visible. "Whether these tubercles are na- 
tural to the substance on which they are found, or whether they 
are the incrustation of a species of serlularia, I had uot an op- 
portunity of determining. That part of the surface which is free 
from any denticles, appears of a fibrous bony texture. The 
broken extremity is hard, white, and splintery in the fracture. 
In the interior of the bone ore four angular perforations, running 
longitudinally almost as far as the very tip ; tliey are from ^'gth 
III ^th of an inch in their largest diameter. — \Vm. Smreshy^an. 

Sa. Propagatioti of the common Eartli~Worm. — Swammer- 
liam says, that the common earth-worm is first exU'uded in the 
form of ova or eggs, while manv later writers, on tJie cmi- 
trary, maintain, that they are viviparous or produce living 
voung. In an excellent inaugural thesis by Dr Leo, on the 
structure of the I-umbricus terrestris, publisheil in Germany, liie 
(lid opinion of Swnnmierdam is confinned, and the accuracy 
nf Dr Leo's observations has been confirmed by the approval 
of tile celebrated Rudolphi. 

Sa. Preservation of Eggs. — As it is of great importance in a 
/.(Hilogiral. nnd cien in an economical view, lo be able to transport 
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^P^^ fresh from one country to another, it lias been proposed bs 
^ the best mode of effecting this, to varnish tliem with gum-ara- 
bic, and then imbed them in pounded charcoal. The gum-arabic 
answers better than varnish, as it can be easily removed by 
waging in water, and the bed of charcoal, by nialnttuning around 
the eggs a pretty uniform temperature, prevents them from suf- 
fering from the great alternations of heat and cold, experienced 
in carrying them to different countries. 
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84. Nature g^ Hard Woods. — We have already alluded to 
the remarkably abundant formation of calcareous earth in the 
genus Chara, and in that curious tribe of vegetables so often 
considered as of animal origin, and named Corallina. Other 
plants are particularly distinguished by the quantity of silica 
they secrete, and of these, the best known are the rush and the 
bamboo. Masses of silica of considerable magnitude have been 
cut out of the teak-wood ; this circumstance, conjoined with the 
hardness and weight of the wood, led Professor Jameson to 
conjecture, that the teak, and other similar woods, might con- 
tain silica, or even adamantine carbonaceous matter. This con- 
jecture has been confirmed in part by the experiments on teak 
made by Dr Wollaston, on the suggestion of Professor Jameson, 
who found that it contained a considerable portion of silica, and 
simitar results have been since obtained by Mr Sivright of Meg- 
getland, of which an account was lately communicated to the 
Wernerian Society, 

35. Uses of Iceland Moss. — The esculent prc^rties of the 
Iceland lichen are well known in many districts on the Conti- 
nent of Europe. Of late years it has been proposed to use it 
«ther alone or mixed with flour in the composition of bread in 
those districts where flour is scarce. The Saxon Government 
lately published a Report on this subject, wiiich is full of 
information interesting to those mountainous districts, where 
this plant abounds. In this report, we are informed, that 6 
pounds and 22 loth of lichen meal boiled with fourteen times 
its quantity of water, and baked in this state with 594 pounds 
of flour, produced 111 J poundsof good household-bread. With- 
out this addition, the flour would not have produced more than 
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78| pounds of liread ; consequently, this nddiuoo of 6 pouadi 
and 22 loths of liWien meal has o«:aaioned an incretwe of 82[ 
of good bread. It is known, ihat 3 pounds of flour yidd 
4 pounds of lioHseliold bread. One pound of lidien meal, 
added in the form of pftsle, gi^-pa an addition of nearly 6 
pounds, and therefore is etjuivaleat in this view, to about S{ 
pounds of flour, because it affords above Sj times more bread 
than this. But at present nearly all the Iceland mosa col- 
lected in Gcvmany, is sent through Hamburgh to England, 
where it is used in brewing, and In the composition of ship- 
biscuit, as it is said biscuit which contains it as a constituait 
part is not attacked by worms, and suffers little from the action 
of sea-water. This lichtn, when deprived of its bitter principle, 
forms an excellent soup, and when coagulated, a good jelly ; 
and it has been recommended in tins prepared state as an ex- 
cellent substitute for sago, (the jMth of Uie Cycas drcinalis), 
salep, and even for chocolate. 

36. Plants which have been confoimded wiih AnimaU. — Pro- 
feeaor Schweigger of Konigsberg, in a lately pubUshed^ very 
amusing and interesting work, entitled " Beobachtungen auf 
Naturhistorischen Beisen,^ m^ntiuns, that several bodies descab- 
ed as zoophytes, are true plants, such as Corallina, and several 
other genera. He examined the Corallina Opunlla in different 
stages of its growth, and found it had the vegetable structure, 
and tliat its calcareous crust was formed in the same manner as 
is observed in the vegetable genus Chara. The Corallina ru- 
bens he also discovered to be a plant ; and proved the same to 
be the case with the Corallina officinalis, that species so fre- 
quently met with in the Frith of Forth, and all around the coasts 
of tliis island. The MUlepora coriacea, from obscriaUons de- 
twled in tile work, appears also to be a calcareous plant ; and 
Scliweigger is of opinion, that all the species of the Lamarck- 
ion genera Corallina, P'tnciUus and Flabellaria are of the 
same description. The Akyonium bursa, which Linnibus ranges 
in the animal kingdom, is described as a fucus by Turner, 
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lUK also nuuntaii^ its vegetable nature, and describes it 
as a species of hia genus Spongodium ; and Schweigger prwes, 
by numerous observations, its vegetable nature, and advises it 
to be placed between tfie genera Futua and Conferva. 

37. Nocturnal Fragrance of different Plants. — The pecu- 
liarity of plants whicli emit their aroma in the evening, baa 
occupied so much the attention of botanists, and has given riae 
to so much dist^ussion, that any novelty on the subject is not per- 
haps to be exjwcted. Mr Johnson, Hill-Top, near Wether- 
by, baa remarked, thai the evening primrose ((EnoHtera bicT^- 
nis) an indigenous jiiant, which grows plentifully on some 
parts of the western shores of tliis island, particularly in LancB- 
sbire, and some of the counties of the principality, exemplifiea 
fliis singularity. On a rampant and luxuriant plant, which he 
had in a large pot during the last summer, ho made many ob- 
Bervations. For an hour or more before sunset, he noticed that 
the flowers appeared just ready to burst, and that soon after the 
twilight commenced, they opened moat rapidly, and sometimea 
irith a motion or jerk, extremely disiinct. The delicate odotir 
was faintly perceptible, as soon as the petals were fully expand- 
ed, but became much more pungent, when the evening was farther 
advanced, and then at intervals could scarcely be percaved, 
but was soon emitted again additionally powertul. The (Eno- 
thera pumila-, and the beautiful Brazilian (E. longiflora, have 
both the same property of expanding their flowers in the even- 
ing, but on these he ha.s not made any particular observations. 
The beautiful and delicate tuberose, (PoUanthes tnherosa), so 
much prized for its elegant flowers and channing fragrance, 
may also be adduced as an example of the subject under coit- 
sideration. Mr Johnson had, last July, a fine plant, about 
five feet in height, in blossom, in a room, which he observed 
emitted its effluvium most strongly after sunset. One sultry 
evening, after thtnider, (it is believed the I6tli July, on whidi 
day the thermometer stood at 81° in the shade,) when the at- 
mosphere was evidently highly charged with the electric fluid, 
Mr Johnson was surprised at seeing small sparks, or scintillationa 
of a lurid flame colour, darted with apparently excesave rapidity 
and^momentum, from two or three of the expended flowers^ 
which were beginning to fade, and at the same time the odour 
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was 90 powerfnl, as to be palling and unpleasant. He could 
not perceive any difference in the strength of the oduitr at difie- 
rent intervals, Im. during the whole evening its rnlensity seem- 
ed to be equable. He has subsecj^ueiitly noticed, that the smell 
I'roni the flower is most diffused in the light, but he has not 
again observed the singular electric phenomenon, though he 
has nightly and attentively looked for it. During the time 
of the appearance of the flashes or sparks, he was anxious to 
know whether tbinr eniisfiun were attended by a crackling or 
snapping noise, as is the case when the electric spark is elicited 
from a chained jar ; but though he was most aitenUve, he was 
not conscious of hearing the least noise. The Daphne PonHcOy 
a hardy evergreen, originally bi-onght from the Levant, but 
now common in our gardens, is another " Nightingale of the 
vegetable race," which, when in bloom, is very fragrant in an 
evening, especially when the air is moist ; indeed, a humid state 
of the atmosi>here seems favourable to tlie emission of their 
effluvia by different plants; hence we find that mignonette 
(Reseda odorata), wall-flowers (Clieiranthua cheirtj, fiic. are 
peculiarly sweet after showers. 

IV. GENERAL SCIENCE. 

38. Proposal to ivintcr in Spitsbergen. — It is much to be re- 
gretted, that hitherto no scientific account has been published of 
the winter climate of Spitzbergen ; and this seems to have been 
owing principally to tlie circumstance of the persons who winter- 
ed there at different times being uneducated and unprovided 
with instruments for malung observations. One of our sden- 
tJ6c correspondents, who has visited Spitzbergen, writes to us, 
" It is to be regretted, we have not a regular register of a win- 
ter in Spitzbergen. I think, if properly gone about, it might 
be accomplished witli little hazard, notwithstanding the direful 
accounts given by those who have passed-a winter there. It is 
an undertaking which I would join in with very great pleasure." 
The gentleman who makes this proposal, we know, is well quEt. 
lified for such an undertaking, 

39- Russian Expedition into the Frozen Ocean, by Lieutt- 
nnnt Lasarne. in t/ie year 1819. — The RiiKsian IJcutcnant I.a- 
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ktareiv, Hiio last year performed a voyage into the Icy Sea, in the 
r^ip Nowaga Sema, has just published an account of his pro- 
r eeedings. The vessel was fitted out at Archangel, The crew 
' consisted of fifty men, heaidcs officers. The ship left Archangel 
I on the 9th June old style. Her destination was the Strait of 
"Waigatz, and from thence around the coast of Nova Zembla. 
After overcoming tJie greatest difficulties, owing to the enormous 
accumulation of ice, they reached the entrance of the Strait of 
Wtugatz, on the 27th July ; but tlie same cause prevented them 
landing on the coast. The perpetual fog and intense cold had 
a most pernicious efiect on the health of the crew. Not a trace 
of vegetation could be seen, the land every where appearing deep- 
ly covered with snow. It seemed as if the ice was now more ac- 
cumulated here tliaji in former times, because the Rus^n hunts- 
men have for several years abandoned their pursuit of the white 
bear in Nova Zembla. The vessel, after having reached 73''2' N. 
I^tude, and 58° 8' E. Long, from Greenwich, and determined 
some points in the coast, was forced to return to Archangel, as the 
season for sailing in those dreary regions was at an end. Several 
ofthecrewdiedon the way; and on theirarrivalin Archangel, on 
the 4lh September old style, only six of the crew were able to do 
duty, — the officers being obliged to assist in navigating the sliip. 

40, Expeditionof Discovery in America. — Messrs Roberts and 
Henry, both Welchmen, and well acquainted with the language 
both of North and Soutli Wales, have undertaken an expedi- 
tion to the country comprehending all the southern ramilica- 
tdons of the great river Missouri, for the purpose of ascertiuning 
the existence of a race reported to be the descendants of certun 
Welch emigrants. Gazette afSt Louis. 

41. French Expedition of Discovery. — The French ship 
discovery Urania, imder Captain Freycinet, was wrecked on 
the 14th of February 1820, by striking agaiuf^ a submarine 
rock at the mouth of French Bay, Falkland Islands. Alt the 
crew, and all the papers, and objects acquired during the expe- 
dition, were fortunately saved. M. Freycinet has, no doubt, ar- 
rived ere this in France, and we look forward with much inter- 
est to the pubticalion of Oie account of his voyage. His mag- 
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42. Ueighta of different Points of Ihe Chain of Jura.— The 
foUoHTng are tlic results obtwned by M. Roger from a geome- 
trical survey of the Jura. The altitudes are reckoned from the 
Lake of Geneva, which is 372.93 metres, or 1151.1 Paris feet 
above the sea. 

Toiri, 

Grand Coloinbier, 
Montendre, 
Dole, 

Cret de la Guttc, 
Chasseron, 
Suchet, 

Dent de Vaulion, 
Col du Marchairu, 
Passage des Rousses, 

I^ac de Joux (mean stale of the water), 633.05 
Hill of the Tower of Gourde, 
Passage of Chalet Gobet, 
Lausanne, House of Baron de Falck- 
ensfield, on the level of the street, 

Bibliothcque Univcrselle, Fev. 1820, p. 94. 
48. Temperature oft?te Lakes if Thun and Zh^.— Mr de la 
Beche has obtained the following i-esults in measuring the tem- 
perature of the lakes of Thun and Zug. 

Pahr. Fibi. 

Lake of Thun, surface 60° Lake of Zug, surface, 68° 

15 fathoms, 42 Zug, 16 fathoms, 42 

50 41 J 25 41 

105 41 J 38 41 

Bill UmverseUcy Juin 1820, p. 144. 

44. Sirtgtilar diieovery respecting Cc^jper-plale Printing. 

— M. Goniird is said to have excited the surprise of the public, 

by annoutiritig that he can take impression^ from an engraved 

copperplate on any scale, either larger or smaller than the plat«. 
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a^thout requiring anot/ier copper-plate, or occupying more than I 
tan or three Jiours. For example, from the large atlas engra- 
vings of the Description dc ITEgypte, he could make an editioii 
in octavo without changing the plates. The certainty of the 
process has been corroborated by the members of the jury ad- 
nutted into liis works ; and the jury, in consequence, decreed a 
gold medal to M. Gonord. Jnn. de Ch'tm. xni. p. 95- This 
discovery, if there is no mistake about it, must be considered us 
one of the most surprising that has ever been made in tlie art$i -m 
We can see no reason why stereotype plates, or pages of types^ I 
diould not be employed to yield duodecimo and folio editions 
of the same work, and why the same die should not be employ- 
ed iiL coining fanhings as well as crowns. 

45. Extraordinary diversity of colours used in Mosaic leorft, 
^la an estract from Mr Cadel's Travels, in a former number 
oS this Journal, an account is g^ven of the manufacture of Mo- 
saic, in which it is stated that 17,000 lints of colour are employ- 
ed in imitating the finer paintings. In a very amusing work of 
the celebrated Giithe, entitled " Winkelmann und sein Jahr- 
bundert ;" it is stated that about 15,000 varieties of colour are 
employed by the workers in mosaic in Rome, and that there are 
BO shades of each of these varieties, from the deepest to the [la- 
lest, thus affording 750,000 tints, which the artist can distin-. 
guish with the greatest facility. We should imagine, with the 
command of 750,000 tints of colour, that the most varied and 
beautiful painting might be perfectly imitated ; yet this 
the case, for the mosiuc workers find a want of tints even 1 
anudst this astonishing variety. 

46. Popuialion of Van Diemen's Land.— The total population 
of Van Diemen's land in 1819 was about 4560 persons ; the 
free persons being 2074, and the convicts 2289. The whole 
number of acres in cultivation was 8330. The number of 
horses was 366; homed cattle 03,124; and sheep 172,12a 
There were 10 schools on the bland, and 220 scholars, Asiatic \ 
Joumat, N" 57. p. 220. . 
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V. X o WiLHAM Kenurick of Birmingham, county of War- 
wick, chemist :— Invention of " The manufacture of a liquid 
from materials now considered useless for that purpose, and 
the application of the same liquid to tiie tanning of hides and 
other articles requiring such process/" Scaled at Edinburgh 
10th July 1820. 

8. To William Erskinu Cochrane o{ Somerset Street, 
Portman Square, county of Middlesex, Esq. : — Invention of 
" an improvement in the construction of Lamps." Sealed at 
Edinburgh 11th August 1820. 
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_ 'urn of Light by Crystals, page 243. 
Acid, pyrolignous, on the antiseptic potvera of, 31. 
jcid, pyro-uric, 315. — Sulphuric, 313. — ferro-chyazicj 813. 
Air-Pujnp, Nairne's method of freezing by it, 56. 
Alkaliet on five new ones, 403. 
AUot/t ofSfeel, observiitions on the, SOS. 
Alme, or dancing girls in Egypt, 347. 
Amarapura, map of the route between it and Tartary, 32. 
Ammonia, aubcarbonate of, 315 — bi-carbanate of, 314. 
Analysis, chemical, 313. 
Aidronomical Society, proceedings of, 189. 
Avvergne, account of the volcanoes of, 35Q. 
Angite, on the dichroism of, 245. 



Bagdad, extreme heat at, 197- ' i 

BMance, hydrostatical, account of a, 401. 

Beaufiy, Colonel, on the retrograde variation of the needle, 179' — on 
the monthly variation of the needle, .394. 

Bee-kive, account of a glazed one, l^S. 

Been, observations on the vision of, 67- 

on their instinct and operation, 143. 

Benzoic acid in the Tonquin bean, 407. 

Bi-carbonate of Ammonia, analysis of, ,315- 

Braconnot on the action of sulphuric acid on animal substances, 299. — 
on the nitro- saccharic acid, 300. — on leucine, 300, 

Bremster, Dr, nn single microscopes, 74. — on a new diagonal eye-piece, 
75. — on a singular property in the diamond, 99.^-on the optical 
properties of Haiiyne, 192. — on some new species of lead-ore, 138. 
— on the phenomena of dichroism, S43. 

Bridge over the Sutlej, account of the, 220. 

Brine, method of purifying, 26. 

Bristol Institution, SOQ. 

Brooke, Mr H. J. on three new species of lead-ore, 117. 

Brown, Dr, on the correspondence between Mr Park and Mr Mas- 
well, 109, 205. 

Brucine, a new vegetable alkali, account of, 303- — sulphate of, 304. — 
muriate of, 305.— phosphate of, 305— nitrate of, 305- 



Camhridge, Philosophical Society, proceedings of, 184, 397- 
Camerim, Mr C. on a new method of forming crucibles, 81. 
Camphor, analysis of, I99. 
Cajiiharidin in the Lytta vittata, 315. 
Cascade, on a remarkable one in Bavaria, 203- 
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Canatdiih, Mr, on the principle of artificial desiccation and congdstiia 

by the air-pump, t€. 
Cavern of Guach^o, account of tine, S3. 
Cjfmical Ditcoveries, history of, 299. 
Gkemkal Analyses, 313. 
Christie, Mr, un the influence of masses of trco] on magnetic n 

188. 
Chrome, the characterietic ingredient of meteoric stones, 406. 
Clarke, Dr E. D., on the purple precipitate of Casstus^ 188. 
Clotk, on its spontaneous combustion, igg. 
Co(Uet't hydrostatical balance, 48. 
Cow^mttion of difierent oils, on the, 303. 
Comet of I8I9, account of, 3H9. 
Comharsein, account of the pass of, S 1 9. 
Compass, mariners, account of its early invention, 124. Note. 
Cvmpretsibilifjf of water, I96. \ 

Congelation, artificial, Naime's methode of, 56. 

) limit of perpetual, on the Himakya range, 235. 
Congo, on the identity of it with the Niger, 102. 
Cooama, volcano of, account of, S49. 
Copper^ate Printing, on a remarkable kind of, 418. 
CrucMes, on a. new method of forming them, 81. 
CryslaU, on the ^sorption of hght by, 243. 
CrytlaUography, account of Professor Moha' System (^, \S6, ! 



Dana, Dr, on cantharidin in the Lytta vittata, 315. 

Daubeny. Dr, on the volcanoes of Auvergno, 359. 

Vatibnision'a formula for mean temperatures, J I. Ni 

Davis, Rev. G. on halos and mock suns observed in Cornwall, IS?. 

Delpkine, a new vegetable alkali, account of, 305. — sulphate of, 306.— 

nitrate of, 306. — acetate of, 306. — oEalate of, 306. 
Densities of different oils at different temperatures, 303, 
Dettccalion, artificial method of, S6. 
Detvar, Dr, on the hair, &c. of animals, IS.". 
Diagonal eye-piece, account of a 
IHamond, on a singular structure in the, 99- 
JUamond Mines of Mallivully, account of tiie strata at the, 1%^ 
Dickroism, on the phenomena of, H3. 
Dickrate, remarkable properties of, 246. 
Diek, Mr, on Venus seen near the sun, I9I. 
Dickiou, Mr, on a new water-pressure engine, 1 ^G■ 
Diemen's Land, population of, 417- 
Douile Slart, observations on, 171- 
Double Rejradion, account of Huygens' theory of, 1 48. 
Dunbar, Rev. Mr W, on the instinct and operation of bees, 14) 



Earth, on the magnetism of ihe, 1 ^3. 

on the fixture, 28fi. 

Karlhquake at Kiitch, atcguiit of, 120. 
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Earik-morm, common, on the propa^tion of the, i]-2. 
Edijue of the sun September ?■ 1S20. account of the, SQ'--!- 
Eggs, mode of preserving, 412. 
ESterium, new vegetable principle in, 307- 
EUzabelh Island, account of, 381. 
Engine, water-pressure, account of Mr Dickson'^, 17(>. 
Engineers, Civil, account of the Society of, 303. 
E^Hc Plant, on a change of habit in one, SOI. 

Expedition to the Frozen Ocean, 41& — to the ramifications of the 
Missouri, 4 17'^-of discovery under Captain Freycinet, 417. 



Faraday, Mr, on the alloys of steel, SOS. 

Farith, Professor, on Isometrical Perspective, 185. 

Ferro-chyaac Add, analysis of, 313. 

Ficut AuHralis, on a sii-'pended plant growing witliout earth, 77> 

Flexible Water Main, account of Mr James Watt's, 60. • 

Fractions, vanishing, observations on, Qg. 

Eraser, Mr BaiUie, on the Himalaya mountains, 2iy, 

Frosea Ocean, expedition to the, 416. 

G 
GaJbraUk, Mr, on vanishing fractions, &<}. 
Gag Lussac, on the caloric of a vacuum, 301. 
German Ocean, on the bed of the, 4S. 
Olacier of Weisshorn, on the Descent of tiie, 274. 
ChuMw, population of, 202- 
G^tmne, account o^ 1<|S. 
Globe, with mountains in relief, 408. 
Gold, alloy of, with steel, S12. 
Goltingen, observato^, account of the, 398, 
Guackaro, account of the great cavern of t!ie, 83. 
Guiacum mixed up with flour, curious effect of, 138. 
Cttngoiree, or the source of the Ganges, account of, 22g. 
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Bmhtone, fiev. J. on the weathered surface of calcareous aandatone, 

1 85. 
Bamiiton, Dr Francis, on a map of the route from Tartary to Araftr». 

pur a, 37- 
Hansteen, Professor, on the magnetic force, 401. — on the macnetism 

of the earth, 124. 
Hauyne, on the optical character of, igs. 
Heof, on the distribution of, over the globe, 1, 251) developement 

of, by freezing, 406. 
Herrings, red, method of curing them, 21 . 
Hersckel, Mr J. F. on a peculiar action of quartz on polarised light, 

187, 397.— on the «ction of crystals with one sxis on homoEcneoua 

hght, 3p8. " 

Hymalaga Mouirlains, notices respecting thr, aiQ. 
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Hitlory of chemicEJ diacoveries, 9^9- 

Hufeiand on the comparative number of sexes at birtli, 29G. 

Httmboldt on the iliBtnbutioii of heat over the globe, I , ^56. — On dte 

cavern of the Guachuro, 83. — On the temperature of mines in Ame- 

rica, 286. 
Huygen£ theory of double refraction, account of, 277, 148. — Bemarkt 

on his discoveries, 885. 
Hydrogen, the flame of, rendered tuminons, 404. 
liyarogen changes the human voice, 194^ 

IJ 
Icebergs, account of, 237- 
Iceland Moss, on the uset of, 4l6. 

Jets of water, on their application io drive water-wheels, I95. 
Indigo, analysis of, I9f>. 

Infants, singular method of treating them when asleep, SSI. 
Iodine, account of a curious ejtperiment with, 404. 
Johnson, Mr, on the eclipse of tlie sun, 392. — On the nocturnal frag- 
rance of different plants, 41 .*;. 
lo/ite, on the tliclu'oisra of, 24fi. 
Ipsambul, account of the subterranean temple of, 62. 
iTOit, globular carbonate of, 315. 
Inm-ores, on the deoxidation and reduction of, 315. 
Iiocheitnal Lines, 273. 
Isomelrical Perspective, 184. 
Isotkeral Lines, 273. 
Isothermal Lines, I, 9.16. 

Jitmnotrec, or the source of the Jumna, account of, a2tf. 
Jura, height of diflerent points of, 418. 
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Keir, Mr, first suggests the identity of the Congo and the Niger, 102- 

King, Captain Henry, on Pit«aim'a Island, 380. 

Kirwan's observations on climates, 12. 

Khtproih, M. on the archipelago of John Potocki, 353. 

Kutch, account of the earthquake at, 120, 

account of a dreadful storm at, 198. 

I, 

Lamberl on mean temperatures, Q. 

iMMBuages of Loangti and Mayumba, Si 5. . .*, 

La Place, Marquis de La, on meteoric atones, IP7. 
Lasarem's expetlitiun into t'le frozen ocean, 4lfi- **. 

Laseaiene ami FeneuelU, MM. on delphuie, 303. '\ 

LaUa,UT, on icebergs. 237. 
Lead^^re, account of new species of, 117,1 38. 
Ughl, absorption of, by crystals, 243. 

Livingsioa, Mr, on the thennometer as an indicator of a ship's ap- 
proach to land, 247. 
lAMtigp tongue, specimen of it, 21 5. 
Lummonili/ of wood steeped in lime, &c-, 343. 
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Mackenzie, Sir George, on the vision of the humble ami honey bee, 67. 

Macnab, Mr W. on a suspended plant of Ficus AusUalis, 77- 

Magnetic equator, on the position of the, 401. 

Magnetism of the earth, account of the, 124, 

Matran on mean temperatureo, 78. 

MallivuUi/, account of the strata at the diamond mines of, 72. 

Mandmgoes, account of the, 109. 

Map of the route between Taflaryand Araarapura, account of tlie, .^9. 

Mayer's formula for mean temperatures, 11, note. 

Maxwell, Mr, on the identity of the Congo and the Niger, 18S, 205, 

Muynmba tongues, specimens of, 515. 

Meteoric Iroa, method of imitating, 405. 

Meteoric Stones, I97. 

Meteoric Stones in the form of leaves, 402.— height of meteors from 
which they fall, 403, — Their characteristic ingredient, 406. 

Mica, on the dichroism of, 244. 

Micromder, prismatic, on a new one, 1 90. 

Microscopes, single, account of new ones, 74. 

Mineralogy, account of Professor Mohs' sj'stera ot, IS*, 217- 

Mines in America, on the temperature ot, SS6. 

Mirage, on a case of lateral, 400. 

Mohs, Professor on a new system of crystallography and minera- 
logy, 154, 317. 

Morosi, M. on jets of water for driving water-wheela, 1.94. 

Morplda, analyis of, 200. 

Moiaic-toork, account of the colours used in, 419' 

Mosotti on the %ure of the sun, 400. 

Maintains, on the dist^it visibility of, I92. 

Muriate of gold and soda, analysis of, 314. 

of potash found in rock-salt, 407. 

Musket. Mr D. on iron-ores, 23. 

Musical Instrument, account of a new one, ig4. 

N 
Nairne, Mr Edward, his process of artificial drying and freezing by 

the air-pump, 56- 
Needle, on the dip of the, 401. 

on the retrograde variation of the, 179. 

on the variation of at Spitzbergen, igfi. 

Newton, Sir Isaac, on the family ot, 293. 
Nic/iel, sulphate of, 314. — Carbonate of, 319. 
Niger, on the identity of with the Congo, 104, 205. 
North Sea, on the bed of, 42. 
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Observatory of Giiltingen, account of the, 396. 
Oe/flAerfro/iTwi-ore, analysis of, 313. 
Oily substances, observnttons on, 302. 
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Oiet, Mr J. c 

■hire, 165. 
Ootima, volcano of, 351. 
Oaywuriale t^'limr, 314. 
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PanwPT on the fall of the Wotga, 408. 

Parattlene, account of one seen at Liverpool, 402. 

Paris, Dr, on a new vegetable principle, 387. 

Park, correapondence betweeu dim and Mr Maxwell, 10-2, 205. 

Patenlt, list of, granted in Scotland, 204, 

Peacock, Rev. G. on a new observatory at Cambridge, IJK). 

Pearttm, Bev. W. on a new prismatic micrometer, 189, 190. • 

Pelletier and Caventou, MM. on Bnicine, 303. 

Patdulum, on the length of the, 97- 

Perkins, Fairman and Heath'* invention for perpetuating ^igraTings 

on eteel, 140. 
Perkini on the compreasibility of water, 196- 
Fertpeetive, isometrical, 184, 
Peichier, M. on the red snow of Mount St Bernard, 307- 
Pdnfactitnii, new works on, 410, 
Physical strength of men, remarks on, 196. 
Pilcairti's Island, account of the inhabitants of, S80. 
Plants, account of some rare ones presented to the Botanic Garden of 

Edinburgh, 114. 
Plants that are confounded with animals, account of, 414 — Ditto, on 

the nocturnal fragrance of, 415. 
Platinum, alloy of, with steel, 311. 
Potoc/ci, John, on the Archipelago of, 253. 
i^ififa*, cubic, analyses of, 313. — Id. Magnetic, Si:?, — W .Sesquiaulphn- 

ret, SIS. — NJirosulphuret, 313. 
Pyrollgnims acid, on the antiseptic powers of, 21. 
Pi/ro-uric acid, analysis gf, 313. 
P^TO-ura/eof lime, 313. 



Ramsay, Mr W. on the antiseptic power of the pyroUguoua : 

Randa, deetruction of the village of, 274, 

Red snoie of Mount St Bernard, 307- 

Refraction, double, account of Huygens' theory of, 148, 277. 

Jfet"/. Dr Thomas, on the family of Sir Isaac Newton, 2y3. 

Retiiia, an the fliictuntmg sensibility of, 92. 

RhotUum, alloy of, with steel, 311. 

Robiton, Mr John, on Mr Watt's flexible water-main, 60. 

Rock-crystal, on the double refraction of, 285. 

Rimn, analysis of, 200. 

Rot/nl Soaeti/ of Edinburgh, proceedings of the, 181,.."JI5. 

Rutherford, Dr Daniel, biogrftphical notice of, 18S. 



St Bernard, Mount, i-ed snow of, 307- 

Sedgrvick, Professor, on the geol<^y of Cornwall, &c. 186. 

Sandtvkh Land, account of, 376. 

Sausture, M. Theodore, on oQy substances, SOS. 

Seasons, on the difierence of, S64- 

Sepulchral Caverns of Egypt, account of the, S4S. 

Sexes, on the comparative number of, aX birth, 296. 

Shetland, New South, account of its discovery by Mr Smith, 367- 

Siderography, account of Perkin's new art of, 110, 

Sirme, s new acoustic inatnimMit, account of tlie, 1 93. 

Smith, Mr Thomas, on the fluctuating scusibitity of the retinOi £M' 

Mr, discovers New Soutli Shetland, 369- 

SmiihtoH, Mr, on sulpliate of barium and fluoride of calcium, 404. 

Sound, on the increase of, during night, 19^- 

South, Mr John, on double stars, lyi. 

Speci^c Graviliet of oils at different temperatures, 303.— of alloys of 

steel with different metals, 3 IS. 
Spectra, ocular, 97. 

Spilzbergen, proposal to winter in, 416. 
Spontaneous Cotnbvslion of cloth, 199. 
JStdphurie Acid, analysis of, 313. 
Sumbatva, volcanic eruption in, 389. 
Sun, on the figure of the, 400. 
Steel, alloys otj observations on the, 308. 
Stethoscope, account of the, 183. 

Stevenson, Mr R. on the Bed of the German Ocean, 42. 
Stewart, Mr John, on American ferns, 183. 
Siraton, Colonel, on the subterranean temple of Ipsambul, G2-— oo the 

Egyptian sepulchres, 345. 
Stodart, Mr, on the alloys of steel, 308. 
Suhcarlxmate of Ammonia, analysis of, 314. 
SHblimale, corrosive, antidote against, 406. 
Submarine Fir-trees in Orkney, account of, 100. 
Svlphalo-carionale of Lead, account of, 117- 
Steord-^h, account of a vessel struck by one, 41 1 . 



Tahle, thenuometrical, kept on board the ship Asia, 251. 

Teak-ftiood, on tfae silex it contains, 413. 

Temple, subterranean, account of the one at Ipsambul, 63. 

ThermonieUr, as an indicator of a ship's approach to land, 247. 

Tver, account of a conflict between one and Lieut Collet, 203. 

Tuesius, Dr, on the volcano of Coosima, 3*9, 

Timber, on the difference between it when felled in winter ukd 

oer, 201. 
Traiil, Dr Thomas, on a paraselene, 40£. 
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tJredo Hivaiit, on the growth of, 200. 
Vrstts kmgiroslrii, account of the, 410. 
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yacMvm, on die caloric of a, SOI. 

Venut, ohservatione on, IQ\. 

Violin, method of playing on it and the violincello vith the feet, 194. 

yithmi, on the golden image of the Idol, 303. 

Vision of Bees, obaervations on the, 67- 

Voicano, account of tlie smallest in the world, 319- 

Volcanoet of Auvergne, account of, 359- 

Foicano in Sumbawa, Sit). 
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WahUtiberg's eeo\ogy of Sweden, *07. 

WaVace, Professor, on the quadrature of the conic sections, 395. 

JValtr, on the compressibility of, 196. 

of the globe, on the diminution of the, 408. 

Water-preimre Enp.ne, acconnt of Mr Dickson's new one, 176. 

Waiter-Main, account of Mr Watt's flexible one, 60. 

Waier-Wheel* driven by jets of water, 195. 

Watt, Mr G. on submarine groves of fir-trees in Orkney, 100. 

Wottx, Mr W, on the length of the pendulum, in reply to the Quarter- 
ly Journal, 2?. — on the eliipticity of ihe earth, 288, 

Weashom, descent of the glacier of, 274- 

Wtmerian Natural Uiston/ Society, proceedings of, 183. 

Wheniell, Mr, on the position of the apsides of orbits of great eccen- 
trici^, 147. 

WoJgfl, on the fall of the, 408. 

Wood, luminous property of, when steeped in lime, &c. 343. 

Woolz, method of making, 405. 
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